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Sources  cf  Data 

Thirty- three  security  police  officers  and  126 
subor  di  nat  es /supe  ri crs  in  eight  security  police  s-'.puaurons 
in  California  were  surveyed.  Data  was  gathered  using  a 
Professional  Military  Education  and  Experience  Survey  and 
Rersey  and  Blanchard's  LEAD-i  net  ru.ae  nt  s. 

Conclusions  Reached  -  .  • 

(1)  Security  police  officers  are  effective  leaders  as 
measured  by  the  LSAD-i  nst  runie  nts.' 

(2)  There  is  a  significant  level  of  agreement  between 
officers,  sucordinatesand/or  superiors  on  an  officer's 
behavior  in  fciven  situations^ 

(3)  Professional  military  education  was  not  found  to 
be  a  significant  factor  in  determining  the  leadership 
effectiveness  of  the  officers  surveyed.  '):!  r' 

(4)  Experience  was  not  found  to  be  a  significant 
factor  in  determining  the  leadership  effectiveness  of  the 
officers  surveyed. 


James  M.  Poland,  Ph.D. 
Committee  C ha i rma n 
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CHAPTER  1 


The  Problem 


Introduct ion 


The  United  States  Air  Force  (USA?)  has  a  vital 


mission  in  the  defense  of  the  United  States  of  America. 


This  mission  varies  depending  upon  foreign  policy  and 


;he  current  political  administration.  The  Air  Force  is 


required  to  maintain  resources,  installations,  and  peo- 


ole  to  fulfill  its  missions. 


In  many  ways  the  Air  Force  is  a  microcosm  of  our 


larger  society  only  with  more  structure.  As  an 


organized  society,  the  USAF  requires  special  skills  to 


fulfill  its  mission.  Many  of  these  skills  relate 


directly  to  civilian  occupations.  Police  services  are 


included  in  this  category. 


USAF  police  services  -re  provided  by  security  po¬ 


lice  or  gani zations .  These  organizations  have  two  basic 


missions  or  goals:  Training;  and,  Military  Readiness. 


These  units  provide  security  and  law  enforcement 


services  to  USAF  installations  while  maintaining  their 


readiness  and  training  missions. 


UMliiiiii 


2 


Like  other  police  organizations,  each  USAF  securi¬ 
ty  police  mission  is  carried  out  by  people:  officers 
and  enlisted  personnel.  Using  people  to  accomplish 
goals  necessitates  the  use  of  leadership  and  management 
practices.  Security  Police  leaders  are  required  to 
lead  and  manage  subordinate  personnel  in  the 
accomplishment  of  the  missioned  assigned  by  the  USAF. 

Statement  of_the  Problem 

The  diversity  of  security  police  missions  is  de¬ 
signated  by  regulation  and  policies.  Organizational 
goals  are  predetermined  by  USAF  regulations  particular 
to  the  security  police  career  field.  However, 
regulations  nor  policies  can  specify  how  security 
police  personnel  or  organizations  will  be  led. 

Because  security  police  •  oals  are  achieved  through 
people,  it  can  be  argued  that  effective  leadership  is 
necessary  to  achieve  predetermined  organizational  goals. 
Security  police  officers  are  normally  charged  with  the 
respon.  ibility  of  attaining  and  maintaining  the  preset 
goals.  How  officers  reach  the  goals  may  or  may  not  be 
questioned.  Since  the  actual  work  is  normally  accom¬ 
plished  by  subordinate  personnel  the  leadership  style 
of  the  officer  becomes  a  key  issue. 


A- A 


In  a  given  situation  the  use  of  a  particular 
leadership  style  may  or  may  not  be  conducive  to  goal 
accomplishment.  Because  security  police  personnel  are 
charged  with  protecting  millions  of  dollars  worth  of 
resources  and  lives,  security  police  effectiveness  in 
accomplishing  assigned  missions  is  paramount. 

If  subordinates  fail  to  carry  out  the  assigned 
tasks  because  the  officer  used  a  leadership  style 
inappropriate  for  the  situation,  then  both  are  in¬ 
effective.  Consequently,  the  officer's  role  in  leading 
subordinates  to  goal  attainment  is  also  paramount. 

Officers  must  learn  how  to  lead.  It  is  assumed, 
for  the  purposes  of  this  paper,  that  officers  learn  to 
use  a  particular  leadership  style  because  of  factors  in 
their  background,  such  as  education  and  experience 

The  crux  of  the  problem  rests  on  the  assumption 
that  U3AF  security  police  officers  need  to  be  effective 
leaders  in  order  to  carry  out  assigned  missions  which 
is  one  reason  why  there  are  approximately  1000  security 
police  officers.  The  factors  which  cause  security 
police  officers  to  be  effective  leaders  need  to  be 
examined  to  determine  how  to  create  effective  officers 
in  the  future.  Specifically,  the  purpose  of  this  study 
will  explore  the  relationship  between  security  police 
officer  exper ience , pr of essi o.nal  military  education,  and 


leadership  effectiveness. 


Need 


Leadership  has  been  researched  and  analyzed  from 
the  perspectives  of  leader  traits  to  how  leaders 
function  in  a  group.1  Many  civilian  and  military 
organizations  have  been  studied  and  analyzed  from  one 
or  more  of  these  research  per  spectives 
However,  little  empirical  analysis  has  been  done 
concerning  the  leadership  effectiveness  of  USAF 
security  police  officers. 

Past  problems  associated  with  military 
effectiveness  during  and  since  the  Vietnam  conflict 
have  been  studied  from  perspectives  such  as  the  failure 
of  military  officers  to  properly  lead  i^  combat  and/or 

*7  Q  Q 

in  organizational  effectiveness. ’ ’  ,y  The  inability 
to  lead  effectively  is  a  critical  issue  in  the 
military. 10,1  1  ’l2 

Because  USA?  security  police  organizations  must  be 
able  to  transition  from  a  peace  time  mission  into  a 
conflict  role  on  short  notice,  and  to  engage  in  combat 
operations  in  the  event  of  war  or  conflict,  as  well  as 
preforming  their  normal  police  and  security  duties, 
effective  leadership  must  be  present.  Effective 


aVa^aXajftVajftii'W^V.VaV.V.Y. . 
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leaaersmp  nas  oeen  a  historical  requirement  01  the 
military.  J  It  i3  still  a  requirement  today.  However 
the  reasons  behind  leader-  ship  effectiveness  are  not 
always  known. ^ 

There  exists  a  need  to  both  to  identify  and 
understand  the  reasons  for  effective  or  ineffective 
leadership  ability  in  security  police  officers. 
Determining  what  causes  security  police  officers  to  be 
effective  leaders  will  allow  a  better  understanding  of 
how  to  develop  such  effective  leadership  in  security 
police  junior  officers  as  well  as  how  to  eliminate 
ineffectiveness.  Such  understanding  will  also  provide 
a  picture  of  the  leadership  styles  and  effectiveness  of 
the  security  police  officers  studied. 


General  Research  Questions 


In  exploring  the  relationship  between  security 
police  officers  leadership  experience,  professional 
military  education  and  leadership  effectiveness,  the 
following  research  questions  will  be  addressed; 

1  .  Are  USA?  security  police  officers  effec¬ 
tive  leaders? 

2.  How  much  agreement  is  there  between 
office” s.  and  their  followers  and 
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superiors  on  an  officers  behavior  in 
a  given  set  of  leadership  situations? 

3.  Is  security  police  officer  leader  effec¬ 
tiveness  associated  with  the  number  of 
professional  military  education  courses 
completed? 

4.  Is  USAF  security  police  officer  leader 
effectiveness  directly  related  to  his  or 
her  experience? 

The  answers  to  these  four  questions  should  i.ead 
to  a  better  under  standing  of  the  causes  of  USAF  secu¬ 
rity  police  officer  leader  effectiveness  or  in¬ 
effectiveness,  verifying  or  negating  the  effect  of 
professional  military  education  and  experience  on 
leadership  effectiveness. 

Research  Variables 

To  answer  the  research  questions,  relationships 
between  specific  variables  will  be  explored.  First, 
data  will  be  gathered  on  two  independent  variables:  (1) 
the  number  of  professional  military  education  courses 
completed;  and  (2)  the  experience  level  of  security 
police  officers.  Then  twelve  leadership  situations 
will  act  as  intervening  variables  from  which  the 


leadership  effectiveness  of  security  police  officers 
(dependent  variable)  will  be  determined.  I1  he 
effectiveness  determination  will  be  made  by  comparing 
the  leadership  style  which  the  officer  believes  he 
would  use  in  the  given  situations  with  the  perceptions 
which  both  superiors  and  followers  hav^  of  that 
officer's  leadership  style  in  the  same  situation. 


Theory 


The  theory  used  in  this  s4  ay  is  drawn  from  re- 
search  by  Paul  Kersey  and  Ken 'Blanchard .  ^  This 
theory  is  based  on  the  leader  understanding  both  the 
leadership  situation  and  the  maturity  levels  of  his/ 
her  followers  prior  to  attempting  o  influence  the 
followers  in  the  accomplishment  of  a  task'  .  Hersey 
and  Blanchard  state  that  leaders  must  remain  flexible 
because  of  the  dynamics  involved  in  the  followers  and 
the  situation.  Effectiveness  depends  upon  an  accurate 
assessment  of  each  and  an  appropriate  response.  The 
focus  is  on  whether  the  leader  understand  the  maturity 
level  of  his/her  followers  in  relation  to  the  situation 
and  whether  he/she  leads  them  in  a  manner  which  will 

enable  them  to  not  only  complete  the  task  but  also  to 

1  7 

complete  it  willingly.  1 


Closely  related  to  and  expounded  on  by  Hersey  and 
1  ft 

Blanchard  is  Likert's  identification  of  variables 
which  affect  organizational  effectiveness ^  Likert's 
intervening  variables  contain  various  dimensions  of 
leadership  skills  and  communication,  each  being  a  key 
element  in  Hersey  and  Blanchard's  leadership  style  and 
effectiveness.  Hersey  and  Blanchard  indicate  that 

leaders  develop  their  style(s)  over  a  period  of  time 

„  21 

ircm  exper ience , training  ,  and  education.  These 

factors,  as  they  affect  leadership  effectiveness,  are 

to  be  explored. 

Professional  military  education  falls  into  the 
training  and  education  dimensions  used  by  Hersey  and 
Blanchard.  These  schools  are  the  primary  tools  which 
the  USA?  uses  to  teach  officers  leadership  theory, 
while  at  the  same  time  allowing  officers  to  use  the 
theories  in  controlled  leadership  situations.  Security 
police  officer  leadership  effectiveness  will  be 
explored  based  on  the  theory  that  professional  military 
education  does  directly  affect  leadership  skills. 

Terms  and  Definitions 

There  are  specific  terms  and  concepts  used  in  the 
study  of  leadership  many  of  which  are  employed  here. 


For  clarity,  specific  terms  and  concepts  used  in  this 
study  are  defined  as  follows: 
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1 .  Leadership  is  the  process  of  influencing  the 

activities  of  an  individual  or  a  group  in 

efforts  toward  goal  achievement  in  a  given 
22 

situation. 

2.  Management  is  working  with  and  through  indi¬ 
viduals  and  groups  to  accomplish  organiz- 
ational  goals. 

3.  Leadership  Effectiveness  is  the  use  of  a  lead- 

ship  style  that  is  appropriate  for  a  given 
24 

situation. 

4.  Leadership  Success  is  leading  subordinates  to 

24 

the  successful  complexion  of  a  task. 

5.  A  Leadership  St^le  is  the  consistent  behavior 

patterns  used  by  leaders  when  working  with  and 

through  other  people,  as  they  are  perceived 
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by  other  people. 

6.  Professional  Military  Education  is  military 
education  (in-residence  or  by  ■ ~r espondence) 
that  is  general  in  nature  and  which,  in  part, 
deals  with  leadership  roles  in  military  life. 

7.  USA?  Security  Police  Officers  are  those  USA? 
officers  whose  primary,  full-time  Air  Force 
duty  is  in  the  security  police  career  field. 


Subordinates  are  USA?  personnel  responsible  to 
USA?  security  police  officers. 

Peers  are  defined  as  USA?  security  police 
officers,  equivalent  by  position  or  rank,  to 
other  security  police  officers. 

Superiors  are  those  USA?  officers  assigned  by 
regulation  to  be  responsible  for  the  actions 
of  subordinate  personnel. 

Leadership  Communication  is  the  written, 
verbal,  and  non-verbal  communication  used  by  a 
security  police  officer  attempting  to  lead 
subordinate  personnel. 

Perceived  Behavior  is  the  perception  other 
people  (peers,  subordinates,  and  superiors) 
have  about  the  way  a  particular  officer  leads 
subordinates . 

Leader  Perception  is  the  way  each  security 
police  officer  perceives  his/her  behavior 
in  situations  where  the  leader  attempts  to 
use  leadership  skills. 

Leadership  Situations  are  those  instances 
in  which  a  security  police  officer  uses  a 
leadership  style. 

Maturity  Levels: 


’.N* 


A.  Job  Maturity  is  the  ability  of  a  fol¬ 
lower  to  do  a  task; 

B.  Psychological  Maturity  is  the  willing- 
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ness  or  motivation  to  do  the  job. 

1  6 .  Four  Specific  Leadership  Styles: 

A.  A  Telling  Style  is  one  in  which  the 
leader  defines  what,  how,  and  where 
work  is  tp  be  done. 

B.  A  Selling  Style  is  one  in  which  the 
leader  directs  what  is  to  be  done  but 
supports  the  follower1,  s  desires  to  do 
the  task  willingly. 

C.  A  Participating  Style  is  one  where  the 
leader  does  not  direct  subordinates 
but  shares  decision  making  with  them. 

D.  A  Delegating  Style  is  one  in  which  the 
loader  provides  little  direction  or 
support.  He/she  lets  subordinates 
decide  how  the  task  is  to  be  completed 

2r7 

and  when.  1 

Organi  gat  ion  of  Remainder  jol  _Thes  is 


Retailed  aspects  of  this  research  are  dealt  wit 


in  subsequent  chapters  of  this  study. 


Fir  st , 


12 


leadership  literature  pertinent  to  this  study  is 
reviewed  in  Chapter  2.  In  Chapter  3  the  methodological 
plan  of  this  study  is  explained  in  detail.  Third, 
Chapter  4  contains  an  analysis  of  the  data  collected  by 
the  method  detailed  in  Chapter  3 •  Fourth,  a  section 
dealing  with  conclusions  and  r ecommendations  is 
presented.  Fifth  are  the  appendices  and  lastly  is  the 
bibliography. 

Before  dealing  with  the  methodology  and  analysis, 
it  is  necessary  to  review  the  literature  pertinent  to 
this  particular  work. 
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Chapter  2 
Liter  at  ure  Review 

I ntroduction 

In  this  century  many  different  aspects  of 
leadership  have  been  identified  and  researched.1  In 
fact,  more  has  been  written  about  leadership  than  any 
other  single  topic.  The  preponderance  of  research 
agrees  that  leadership  does  not  exist  in  a  vacuum.  Four 
basic  pereauisites  must  be  present  for  leadership  to 
exist:  (1)  a  Leader;  (2)  Followers;  (3)  a  Situation; 

ana,  (4)  a  Goal  to  be  achieved  with  and  through  people. 

Researchers  often  disagree  on  exactly  how  these 
elements  interact.  *-'*'*J  Some  researchers  focus  on 
the  leader,  some  on  the  followers,  while  others  focus 
on  the  situation.  There  have  been  attempts  to  fuse 
these  elements  into  an  integrated  concept.  For  example 
Kersey  and  31anchard  developed  a  theory  which  explains 
the  leader's  role  and  actions  in  relation  to  both  the 

r 

follower s  and  the  situation.0 

Kersey  and  Blanchard  state  that  their  Situational 
Leadership  Theory  involves  an  interplay  between  the 
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guidance  a  leader  gives,  the  amount  of  socioemotional 

support  a  leader  provides,  and  the  maturity  level  which 

7 

followers  exhibit  in  performing  a  specific  task. 

The  use  of  a  particular  leadership  style  may  or 
may  not  be  conducive  to  leadership  effectiveness 
depending  upon  the  situational  factors  involved. 
Determining  hov;  to  evaluate  the  situational  factors  and 
then  hov;  to  select  and  apply  a  particular  type  of 
leadership  behavior  to  a  particular  situation  is  a 
learned  process.  There  are  many  sources  from  which 
USA?  security  police  officers  learn  to  lead.  Two 
readily  stand  out:  (1)  Professional  Military  Education; 
and,  (2)  Experience  in  security  police  squadrons. 

Leadership  theory  and  practice  are  taught  at 
professional  military  education  schools.  Correspond¬ 
ence  courses  teach  leadership  theory  only,  while 
in-residence  courses  teach  theory  and  also  allow 
officers  the  opportunity  to  practice  leadership  on  the 
sports  field  and  in  the  classroom.  Consequently, 
professional  military  education  serves  as  one  of  the 
primary  methods  through  which  the  USA?  teaches  leader¬ 
ship  to  its  officers.  Leadership  experience  is  gained 
during  professional  military  education;  however,  this 
constitutes  a  small  percentage  of  security  police 
officer  Leadership  experience  because  not  all 


officers  attend  professional  military  education  schools 
and  the  schools  are  short  in  duration  compared  to  the 
assignments  to  squadrons.  Most  leadership  experience 
is  gained  during  the  years  an  officer  serves  in 
security  police  squadrons.  The  activities  of  security 
police  squadrons  are  accomplished  by  and  through  people. 
Security  police  officers  are  required  to  ensure  that 
the  mission  of  the  organization  is  accomplished  and 
this,  in  tu^n.  entails  the  use  of  management  and 
leadership  techniques. 

This  study  contends  that  these  two  processes 
(professional  military  education  and  experience) 
significantly  help  determine  both  an  officers 
leadership  behavior  in  given  situations  and  his/her 
level  of  leadership  effectiveness.  The  idea  that 
leadership  can  be  taught  is  generally  supported  by 
other  theorists.®  state  that 

leadership  education,  in  one  form  or  another,  helps 
make  leaders  more  effective  and  each  supports  the 
contention  that  leadership  can  be  successfully  taught. 
However,  not  every  article  supports  or  is  aligned  with 
the  way  the  USAF  teaches  leadership.  Several  theories 
are  used  by  the  USA?  in  its  professional  military 
education  schools.  Each  is  based  on  the  idea  that 
people  can  be  taught  to  lead  effectively. 
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Of  secondary  concern  to  this  study  is  the  idea 
that  agreements  between  leaders  and  others  on  percep¬ 
tions  of  leader  behavior  is  necessary  for  effective 
leadership.  This  concern  stems  from  Stogdill's 

observation  that  leadership  training  which  is  not 

1 1 

related  to  follower  actions  is  ineffective.  y 
Consequently  this  study  determines  the  relationship 
between  professional  military  education,  experience, 
and  leadership  effectiveness  using  followers  as  partial 
evaluators  of  leader  effectiveness. 

Effective  leadership  affects  the  actions  of  the 
followers.  When  a  leader  knowingly  uses  a  particular 
leadership  style  in  a  given  situation,  clearly 
communicates  the  style  being  used,  and  ensures  that 
subordinates ,  and  possibly  superiors,  perceive  it 
properly,  he/she  is  effective.  If  the  leader's  act  is 
purposeful,  and  subordinates  perceive  that  way  and 
relate  to  it  properly,  then  the  leader  is  effec¬ 


tive.^ 


Subordinates'  reactions  to  leader  behavior  is 
complex.  They  can  react  positively  toward  the  leader 
or  the  job,  or  negatively  if  they  misperceive  the 
leader's  intention.  Knowledge  of  the  varying  kinds  and 
degrees  of  subordinate  reaction  to  leader  behavior  is 
limited  only  by  the  extent  of  the  research  conducted  in 
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tms  area. 

When  subordinate  misperception  occurs,  task 
accomplishment  can  be  threatened.  This  is  especially 
true  for  long-range  tasks.  Short-range  goals  can 
usually  be  accomplished  regardless  of  leader/sub¬ 
ordinate  rapport.  However,  long  term  goals  such  as 
combat  effectiveness  demands  proper  leader/subordinate 
interaction  without  which  combat  effectiveness  may  not 
be  attained  or  maintained.  In  the  event  of  a  national 
emergency  in  which  USAP  security  police  personnel  are 
eaployeed,  ineffective  leadership  could  result  in  the 
unnecessary  loss  of  life  and/or  resources. 

It  is,  therefore,  imperative  to  determine  the 
leadership  effectiveness  levels  of  USAP  security  police 
officers.  This  will  be  accomplished  by  determining  the 
level  of  agreement  between  the  officer  and  his/her 
subordinates.  Perceptual  agreement  on  leader  behavior 
is  an  indicator  of  effective  leadership.  Accordingly, 
officers  with  higher  levels  of  professional  military 
education  and  experience  at  the  security  police 
squadron  level  should  be  more  effective  leaders. 

Under  standing  the  consequence  of  education  and 
experience  on  leadership  effectiveness  necessit i ated  a 
review  of  the  available  literature.  It  became  readily 


apparent  that  the  magnitude  of  leadership  literature 
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was  a  problem  in  itself.  Stogdill  stated  that  the 
endless  accumulat ion  of  empirical  data  over  the  last  40 
years  has  failed  to  produce  and  integrated 
understanding  of  leadership.^  A  vast  amount  of 
leadership  literature  deals  with  the  perception  of 
leader  behavior  between  leaders  and  followers  and  the 
ramification  of  this  agreement  or  disagreement  on  sub- 
ordinate  personnel  and  organization  effectiveness. 

The  problem  with  reviewing  a  large  quanity  of  empirical 
research  in  the  area  of  leadership  was  compounded  by  a 
scarcity  of  research  on  the  relationship  between  leader 
background  factors  and  leadership  effectiveness.  The 
scarcity  of  empirical  studies  which  deal  with  this 
relationship  necessitated  a  review  of  the  literature 
v;hich  concentrated  on  whether  or  not  individuals  can  be 
trained  to  become  effective  leaders. 

The  studies  and  theories  reviewed  are  listed  in 
Tables  2.1  and  2.2.  Table  2.1  lists  leadership 
training  theories  by  author (s)  with  a  brief  description 
of  their  leadership  training  theory.  Table  2.2  shows 
research  studies  on  the  perceptions  of  leadership 
behavior  and  subsequent  effects.  The  table  contains  a 
listing  of  authors  and  a  synopsis  of  their  hypotheses 
or  research  questions,  variables,  and  research  findings. 
Authors  are  listed  alphabetically  in  each  table.  Ideas 


22 


or  findings  specifically  used  in  this  study  are  further 
reviewed  in  the  summary  of  this  chapter. 


Table  2.1 

Leadership  Training  Theories 
AuihorTsT  ~Oea r 

a  O 

Blake  and  Mouton1  Leaders  can  be  taught  to  use 

(1982)  one  style  of  leadership  for 

every  situation. 


Fiedler1®  Leadership  behavior  is  af- 

(1981)  fected  by  intelligence  and  ex¬ 

perience  combined  with  organ¬ 
izational  and  situational 
factors. 


Hersey  an 
Blanchard 


*9 


(1962) 


Leaders  can  be  trained  to 
select  the  proper  leadership 
style  based  on  the  situation 
and  maturity  levels  of  the 
follower  s. 


Isenhart"  People  can  be  trained  to 

(1983)  lead  effectively  by  placing 

them  in  group  situations,  ro¬ 
tating  leader  responsibility 
in  a  low  threat  environment. 


Litzinger.  and 

Schaefer^ 

(1932) 


People  learn  to  lead  from 
experiences  as  followers 
They  experience  the  problems 
of  leadership  from  a  followers 
point  of  view  and  are  able  to 
become  more  effective  leaders 
because  of  it. 


Metcalfe22 

(1982) 


Leaders  should  be  trained  to 
lead  based  upon  the  behavioral 
sciences  and  social  inter¬ 
action  between  individuals. 


Sinetar2^  Leadership  can  be  taught 

(1981)  by  developing  skills,  experi¬ 

ences,  knowledge,  and  intu¬ 
itive  under  standing  of  the  re¬ 
quirements  of  leadership  in  a 
particular  organizational  en¬ 
vironment  , 


Tannenbaura  and 
Schmidt^  ' 


(1973) 


Leader  behavior  is  greatly  in¬ 
fluenced  by  background, 
knowledge,  and  experience  fac¬ 
tor  s . 


Vr  oom 
(1  976) 


Leaders  can  be  taught  to  en¬ 
large  their  leadership 
styles  and  to  match  the  right 
style  to  the  demands  of  the 
leadership  situation. 


Table  2.2 

Leadership  Studies 
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Author  "<£  Year] ~ ~Sy  nops  i  s  of  Ytudy 


Barrow^ 

(1976) 


Hypotheses :  (1)  Under  conditions  of 

low  subordinate  performance  the  leader 
will  be  more  task  oriented.  (2)  Under 
conditions  of  high  subordinate  perform¬ 
ance  the  leader  will  be  more  supportive. 
(3)  Under  conditions  of  high  task  com¬ 
plexity  the  leader  will  be  task  orient¬ 
ed.  (4)  Under  conditions  of  low  task 
complexity  the  leader  will  be  more 
supportive.  (5)  When  subordinate  per¬ 
formance  improves  the  leader  will  be¬ 
come  more  supportive.  (6)  When  sub¬ 
ordinate  performance  declines  the  leader 
will  use  task  oriented  behavior. 


Variables :  The  Independent  Variable  was 
s'ub'ordinate  performance.  The  Dependent 
Variable  was  leader  behavior. 


Findings :  Subordinate  performance  was 

a  strong  causal  factor  force  in  deter¬ 
mining  the  behavior  of  a  leader.  Low 
subordinate  performance  caused  leaders 
to  behave  in  an  autocratic  manner,  while 
high  performance  caused  leaders  to  be¬ 
have  in  a  more  considerate  manner. 


27 

Bass  et  al  Purpose  :  To  describe  how  the 
(1975)  frequency  of  the  appearance  of 

leadership  style  is  related  to  the 
situational  requirements. 


Variables^:  Independent  Variables  were 

the  task,  organizational  style,  and 
inter per sonal  inputs.  The  Dependent 
Variables  were  leader  effectiveness  and 
subordinate  satisfaction. 

Findings :  Situational  Variables  are 
dir ectily  associated  with  the  use  of  a 
particular  leadership  style.  An  explan¬ 
ation  of  style  difference  must  consider 
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Bleda  et  al“ 
(1977) 


the  organizational  clarity,  climate, 
task,  and  consequence  of  interpersonal 
relations . 

Hypotheses  :  (1)  Satisfaction  with  the 

quality  of  Army  life  is  related  to  the 
behavior  of  both  the  orginators  of 
orders  and  the  givers  of  orders.  (2) 
The  association  between  satisfaction 
and  orginator  behavior  would  be  re¬ 
latively  greater  than  the  corresponding 
relation  for  the  giver. 


Variables :  The  Independent  Variable  was 

the  perception  of  difference  in  leader 
functions,  while  the  Dependent  Variable 
was  satisfaction  with  Army  life. 

Findings :  Overall  mangement ,  not  just 

the  immediate  leader,  plays  a  crucial 
role  in  determining  the  nature  of  the 
rank  and  file's  experience  in  the  mil¬ 
itary.  Improve  the  actions  of  the  lead¬ 
ers  who  formulate  the  duties  ratner 
than  the  one  who  relays  the  orders. 


?o 

Evans"' 

(1972) 


Purpose:  To  explore  the  demographic 

characteristics  of  the  supervisors  and 
followers  to  see  if  the  demographic 
characteristics  contribute  to  the  like¬ 
lihood  of  agreement  or  disagreement  in 
describing  leadership  styles  of  the 
supervisor  s . 


Variables:  Independent  Variable  was 

demographic  factors.  The  Dependent 
Variable  was  agreement  between  the 
leaders  and  followers. 


Findings :  There  are  no  demographic 

factors  'that  consistently  result  in  the 
supervisor  and  his  followers  being  more 
likely  to  agree  in  describing  super¬ 
visory  leadership  behavior. 
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Ferris-^ 

(1933) 


Variables:  The  Independent  Variable  was 

leader  ship  behavior,  while  the  Depen¬ 
dent  Variable  was  the  perception  of  job 
auto no ny . 

Findings  :  Subordinates  working  under 
condi€i5ns  of  high  consideration  and 
low  structure  perceived  a  high  level 
of  job  autonomy  but  at  a  lower  level 
than  did  those  whose  leaders  used  low 
consideration  and  high  structure. 

Purpose  :  To  assess  the  causal  rela¬ 
tionship  between  leader  style  and  subor¬ 
dinate  satisfaction  and  performance. 

Var iables :  (l)  The  Independent  Vari¬ 

able  was 'leadership  styles  used.  The 
Dependent  Variable  was  subordinate 
satisfaction  and  performance. 

Findings:  Leaders  using  a  consideration 
style  cause  subordinates'  satisfaction 
with  the  job  to  be  higher  while  sub¬ 
ordinate  performance  can  cause  leaders 
to  use  both  higher  consider ation  and 
structure.  Leaders  can  positively 
affect  subordinate  performance  by  in¬ 
creased  emphasis  on  both  consideration 
and  structure. 

Position  :  High  job-involvement  per¬ 
son's,  having  greater  identification  with 
the  job,  will  place  greater  emphasis  on 
effective  leadership. 

Var  iables  :  The  Independent  Variable  was 
the  perception  of  a  leader's  job  orien- 
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•Jones  et  al^“ 
(1975) 


71 

Greene-' 

(1975) 


Hypothesis :  Leadership  behavior 
focused  on  job  autonomy  will  influence 
subordinate  perception  of  the  job  and 
’will  not  affect  other  job  character¬ 
istics  . 


tation  behavior  and  effectiveness.  The 
Dependent  Variable  was  employee  confid¬ 
ence  and  trust  in  the  leader. 

Findings :  Job  involvement  did  not  in- 

fluence  per ceived  leader  behavior.  It 
did  seem  to  affect  relationships  between 
leader  behavior  and  subordinate  trust 
and  confidence  in  the  leader. 

Kuykendall  Purpose :  To  describe  and  analyze  the 

and  ,,  leadership  styles  of  155  police  mana- 

Unsinger  gers. 

(1932) 

Findings:  Police  managers  are  at  least 

as  effective,  if  not  more  so,  when 
compared  with  other  managers.  Police 
managers  primarily  use  the  selling, 
telling,  and  participating  styles.  The 
delegating  style  is  infrequently  used 
due  to  factors  unique  to  police  jobs. 

Purpose:  To  determine  the  differences 

between  the  supervisor’s  self-percep¬ 
tion  of  his  leader  behavior  style  and 
subor dinates ’  perception  of  that  same 
style . 

Findings ;  Found  statistically  sign¬ 
ificant  'differences  between  perceptions 
of  leader  and  subordinates  on  given 
leadership  behavior. 

Sims  andvr  Hypothesis:  Leader  reward  behavior  will 
Szilagyi"5-3  have  a  direct  relationship  on  sub- 
(1975)  ordinate  satisfaction  and  performance. 

Variables:  Independent  Variable  is 

leader  'reward  behavior.  Dependent 
variable  is  subordinate  job  satisfac¬ 
tion  and  performance. 


Rees  and, 
O’  Karma-'*  1 
(1930) 


Findings  ;  Results  supported  the 
hypothesis  that  when  the  leader  provides 
positive  reward  behavior,  subordinates 
performed  better  and  had  better  job 
satisfaction. 


Summary 


The  effects  and  value  of  education  and  experience 
on  leadership  are,  at  best,  disputed.  Regardless,  this 
study  contends  that  these  two  factors  have  a  direct 
bearing  on  leadership  effectiveness  and  will  examine 
the  relationship  between  the  USAF  security  police 
officer's  leadership  effectiveness,  his/her  experience, 
and  his/her  professional  military  education  completion 
rates.  The  literature  reviewed  in  this  chapter  served 
as  a  guide  in  developing  the  variables,  research 
questions,  and  methodology  of  this  study.  Hersey  and 
Blanchard's  Situational  Leadership  Theory  served  as  the 

■zg 

base  from  which  this  study  evolved.  Kuykendall  and 
Unsinger's  study  of  leadership  styles  in  police 
managers  provided  insights  into  leadership  styles  used 
by  police  manage7'  s  In  addition,  their  methods  of 
reporting  the  data  was  used  as  a  guide  when  preparing 
Chapter  4  of  this  study. 


Lastly,  their  results  are 


compared  with  the  leadership  data  found  on  security 
police  officers. 

The  disparities  in  perceptions  between  leaders  and 
subordinates  in  given  leader  behavior  found  by  Rees  and 
O' Karma  provides  a  comparison  between  security  police 
and  civilian  managers.^®  Their  findings  which  state 
that  leaders  and  subordinates  disagree  over  the 
perception  of  leader  behavior  served  as  the  basis  for 
one  of  the  questions  in  this  study. 

Evans  provided  the  idea  that  certain  factors 
affect  a  leader's  ability  to  lead  effectively.^^  His 
study  looked  at  demographic  factors  which  he  thought 
assisted  in  the  perceptual  agreement  between  leader  and 
followers  for  given  leadership  behavior.  He  compared 
these  factors  with  the  level  of  agreement  between 
leaders  and  supervisors  but  found  no  factors  which 

/  O 

affected  agreement  in  every  case.  Evans' 
thought-provoking  study  served  as  a  reference  point 
when  filling  in  the  conceptual  void  encountered  during 
the  early  phases  of  this  research. 

The  aforementioned  studies  aided  in  the 
conceptualization  of  exactly  what  comprises  effective 
leadership,  each  providing  either  ideas  or  comparative 
data  ’which  assisted  in  this  study  of  USAF  security 
police  officer  leadership  effectiveness. 
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Locating  research  studies  on  the  causes  of  leader¬ 
ship  effectiveness  proved  difficult  yet  a  wide  range  of 
theories  on  those  factors  which  affect  leader  behavior 
were  readily  available  and  many  ideas  were  put  forth. 
Several  writers  stated  that  education  and  background 
were  important  Others  statod  training  was 

an  important  element  in  determining  leadership  style. 
4'+>45»46  Regardless  of  divergent  views,  they 
corporately  reinforced  the  belief  that  each  of  these 
two  factors  (education  and  experience)  in  some  way 
directly  affects  leadership  style  and  effectiveness. 

As  a  result,  these  theories  directed  this  study  toward 
the  evalua-  tion  of  professional  military  education  and 
experience  as  factors  which  affect  USAP  security  police 
officers'  leadership  effectiveness.  Each  theory 
provided  a  clearer  under  stand  ing  of  the  problem  and 
helped  formulate  the  method  by  which  the  problem  was 
studied . 
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Chapter  2 
Methodology 


Introduction 


There  often  exists  little  agreement  between  the  i 

s 

* 

self-perception  of  leaders  and  a  description  of  that  same 
behavior  by  subordinates J  Leaders  can  perceive  their 
behavior  in  one  way,  while  followers  see  the  same  behavior 
quite  differently.  There  is  a  correlation  between  the  level 

J 

ox  perceptual  agreement  and  leadership  effectiveness.  The  | 

i 

2 

higher  the  level,  the  more  effective  the  leader. 

But  what  causes  leaders  to  be  effective  or  ineffective? 

Hersey  aid  Blanchard  identify  education,  experience,  and 

training  as  factors  which  help  determine  the  leadership  j 

style  used  and  subsequent  effectiveness  of  leaders. 

Leadership  training  is  considered  important  in  developing 
leadership  effectiveness. ^  Leadership  experience  is 

also  thought  to  enhance  a  persons  ability  to  effectively 

O 

lead  subordinates  to  goal  accomplishment.  Consequently, 
the  effects  of  training  and  experience  can  be  viewed  as 
crucial,  elements  in  the  development  of  effective  leaders. 

The  idea  that  training  and  experience  lead  to 
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effective  officers  is  the  general  consensus  in  the  USAF 

today.  Officers  are  trained,  directly  and  indirectly,  on 

and  off  the  job,  to  lead  subordinate  personnel,  and  then 

given  a  chance  to  experience  the  use  of  leadership.  Direct  I 

j 

training  and  experience  is  provided  in  professional  military  I 

schools  and  in  the  unit  of  assignment.  The  exploration  of 

professional  military  education  and  experience,  as  they 

relate  to  the  leadership  effectiveness  of  USAF  security 

police  officers  is  the  goal  of  this  study.  This  exploration 

will  be  accomplished  by  analyzing  security  police  officers' 

professional  military  education  and  experience  levels  a3 

they  affect  leadership  effectiveness.  j 

I 

j 

Subsequent  subsections  of  this  chapter  specify  the  j 

methods  which  are  used  in  the  gathering  and  analysis  of  data 
pertinent  to  this  thesis. 


Sample 

The  officers  who  participated  in  this  study  were 
purposely  selected  from  security  police  squadrons  at  seven 
USAF  installations  in  California.  The  installations  were 
’■lather,  Seale,  Mclellan,  Travis,  Castle,  Vandenberg,  and 
March  Air  Force  Bases,  Only  data  on  officers  whose  primary 
duties  and  training  are  in  the  security  police  careef  field 
v/ as  obtained.  The  33  officers  surveyed  were  male  and 


female  security  police  officers  with  ranks  ranging  from 
second  lieutenant  to  lieutenant  colonel.  Their  positions 


ranged  from  shift  supervisor  to  chief  of  security  police. 

The  officers  had  from  less  than  one  year  to  over  twenty 
years  of  experience  in  the  military.  Ages  ranged  from  21  to 
45  years.  Data  was  not  obtained  as  to  how  they  were 
commissioned  (i.e.,  Reserve  Officer  Training  Corps,  Officer 
Training  School,  or  USAF  Academy),  nor  was  data  concerning 
race  or  socioeconomic  background.  This  data  was  not 
considered  relevant  to  this  study.  The  officers  surveyed 
were  purposely  selected  from  USAF  installations  in 
California  because  of  time  and  financial  constraints. 

There  are  approximately  1000  security  police  officers  in 
the  USAF,  ranging  in  rank  from  second  lieutenant  to  brigider 
general,  with  over  half  being  majors  or  below.  They  are 
stationed  throughout  the  free  world  on  USAF  installations  or 
on  separate  assignments.  The  officer  sample  used  in  this 
study  is  representative  of  the  security  police  officer 
population . 

Other  security  police  personnel  surveyed  were 
subordinate  or  superior  to  the  sample  officers.  An  average 
of  'our  people  per  sample  officer  was  selected  from  this 


a 


provided  by  USAF  Personnel  Center, 


Randloph  AF3,  Texas. 
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group.  One  was  a  superior  officer,  the  rest  were 
subordinate  to  the  sample  officers.  The  surveyed  superior 
officers  were  security  police  officers  who  normally 
supervise  the  sample  officer.  No  officers  outside  of  the 
security  police  squadrons  were  surveyed.  Subordinate 
personnel  were  randomly  selected  from  personnel  subordinate 
to  each  sample  officer.  V/ here  possible,  a  senior 
noncommissioned  officer,  a  noncommissioned  officer,  and  an 
airman  wer e  selected  to  give  their  perceptions  of  the 
officer's  leader  behavior.  This  subsample  of  subordinate 
and  superior  personnel  provided  cross-section  perception  of 
the  sample  officers  leadership  "behavior  in  given  situations. 


v 
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Measures 

Three  instruments  were  used  to  collect  data.  The  first, 

titled  the  Professional  Military  Education  and  Experience 

Survey,  hereafter  referred  to  as  the  PHEES,  was  specifically 

developed  for  this  study  (see  Appendix  1).  The  second  set 

of  instruments  is  the  Leadership  Effectiveness  and 

Adaptability  Demensions  (LEAD) -instruments  developed  by 

o 

Hersey  and  Blanchard. ^ 

The  ? MEL'S  measures  the  number  of  professional  military 
education  courses  completed  and  the  experience  level  of 
security  police  officers  both  in  the  military  and  in  the 
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LEAD-Other  indicates  how  others  perceive  an  officer's 
leadership  behavior  in  the  sane  situations. 

Hersey  and  Blanchard  indicate  that  the  higher  the  level 

of  agreement  between  the  leader  and  others  in  the  twelve 

1  3 

situations  the  greater  the  effectiveness  of  the  leader. 

Thus  the  leadership  effectiveness  of  an  officer  can  be 
determined  by  comparing  the  way  others  perceive  his/her 
benavior  in  given  situations  with  the  officer's  own 
perceptions . 

Leadership  effectiveness  is  also  determined  by 
obtaining  the  effectiveness  score  from  the  LBAD-Self.  This 
score  is  obtained  through  the  Style  Adaptability  Score 
achieved  by  the  officer.^  This  effectiveness  score  is 
determined  by  adding  the  score  given  to  each  alternative 
selected  and  then  totaling  them.  Combined  effectiveness 
scores  for  the  LEAD  instruments  serve  as  the  dependent 
variable  for  this  study,  i.e.  leadership  effectiveness. 

When  pretested  on  security  police  personnel  the  LEAD 
instruments  were  found  to  be  excellent  survey  intrumente. 
Post  questioning  of  pretested  officers  and  subordinates 
revealed  the  twelve  situations  presented  on  the  LEAD 
instruments  were  closely  related  to  everyday  leadership 
problems  encountered  by  security  police  managers. 

Subordinate  personnel  reported  the  situations  and  responses 
selected  were  within  situations  encountered  in  the  course  oi 
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the  job  and  reflected  normal  leader  responses  seen,.. 
Because  the  situations  presented  were  so  general  and  the 
fact  that  pretested  individual  found  the  situations  very 
similar  to  ones  encountered,  the  instruments  are  viewed  as 
reliable  in  determining  the  leadership  style  and 
effectiveness  of  USAF  effectivenss  of  USAF  security  police 
officers . 

USAF  security  police  officers  are  considered  a  fairly 
homogenous  group,  especially  in  the  areas  being  studied. 
Each  officer  faces  similar  types  of  experiences, 
professional  military  education,  and  training,  at  different 
points  in  his/her  career.  The  sample  used  in  this  study  is 
representative  of  the  entire  career  field — they  are  shift 
commanders,  operations  officers,  chiefs  of  security  police, 
and  commander s .  Because  of  their  similarity  to  other  USAF 
security  police  officers,  the  responses  obtained  in  this 
study  are  considered  representative  of  the  entire  security 
police  officer  corps. 


Design 


This  study  is  designed  to  explore  and  then  describe  the 
effect  of  professional  military  education  and  experience  on 
the  leadership  effectiveness  of  those  USAF  security  police 
officers  surveyed.  Specifically,  this  study  explores  the 
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correlation  between  the  number  of  professional  military 
education  courses  completed,  the  experience  level  of 
security  police  officers,  and  their  leadership  effectiveness. 
It  also  contains  a  description  of  the  leadership  styles  and 
effectiveness  of  the  security  police  officers  surveyed. 

Describing  security  police  officer  leadership  effec¬ 
tiveness  and  exploring  the  relationship  between  variables 
required  that  the  following  procedures  be  followed. 

After  the  nature  of  the  problem  was  ascertained, 
suitable  survey  instruments  were  created  or  found.  Next, 
the  number  of  officers  and  others  to  be  surveyed  was 
determined.  The  Personnel  Survey  Branch  at  Headquarters, 
Military  Personnel  Center,  Randloph  Air  Force  Base,  Texas, 
suggested  a  redaction  in  the  number  of  other  personnel  to  be 
surveyed.  This  recommendation  was  followed.  V/’ith  the 
numbers  of  sample  officers  determined,  each  chief  of 
security  police  was  contacted  and  tenative  dates  established 
for  the  collection  of  data. 

Pretesting  of  the  PM EES  and  LEAD  instruments  indicated 
a  need  to  organize  the  instruments  before-hand  as  well  as  to 
practice  the  verbal  instructions  to  be  given  to  the 
individuals  surveyed. 

Each  officer  packet  contained  one  PMEES,  one  LEAD-Self 
and  one  or  more  LEAD-Other  instruments,  depending  upon  the 
officer's  position  in  the  organisation  (i.e.,  operations 
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officers  and  chiefs  of  security  police  filled  out  several 
LEAD-Otner  instruments  on  subordinate  officers;  subordinate 
personnel  packets  contained  one  LEAD-Other  instrument.) 

Subordinate  personnel  were  selected  from  personnel 
serving  under  each  sample  officer.  Senior  noncommissioned 
officers,  noncommissioned  officers,  and  airmen  were  selected 
from  those  personnel  ~n  duty  on  the  day  of  the  survey.  Not 
using  totally  random  selection  procedures  is  viewed  as  less 
problematic  than  the  impact  of  other  variables,  3uch  as  time 
in  the  current  leadership  position  and  subordinate 
experience  and  maturity,  on  the  accuracy  of  the  data 
collected . 

Using  people  from  different  pay  grades,  experience 
levels,  and  ages  to  input  their  perception  of  the  leadership 
behavior  of  the  security  police  officer  provides  a  excellent 
cross-sectional  view  of  the  officers.  This  provided  a  more 
accurate  perspective  of  the  officers'  leadership 
effectiveness . 

Data  from  the  instrument  was  placed  on  work  sheets, 
from  each  work  sheet  officers  were  rank  ordered  on 
professional  military  education,  experience,  and  leadership 
effectiveness.  Once  the  rank  orders  were  determined 
correlations  between  the  variables  were  obtained  using  the 
Spear  nan  rank  order  correlation  coefficent. 
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Research  Questions  and  Analysis 

The  problem  in  this  study  posed  four  research  questions. 
The  questions  were  stated  in  a  general  nature  in  Chapter  1  . 
Each  question  is  expanded  so  detailed  analytical  procedures 
could  he  presented. 

Question  One:  Are  U3AF  security  police  officers 
effective  leaders? 

This  question  is  composed  of  several  parts.  First, 
there  is  the  question  of  determining  effectiveness,  which  is 
determined  from  the  adaptability  scores  obtained  from  the 

a  r 

LEAD-Self  and  Others.  u  The  scores  are  totalled  and 
divided  by  the  number  of  instruments  completed  on  each 
officer.  The  scores  establish  the  effectiveness  of  the 
officer  from  varying  perspectives.  The  scores  place  an 
officer  on  a  scale  of  -24  to  +24,  with  scores  below  0  being 
Ineffective  scores  and  those  above  0  being  Effective  scores. 
Effectiveness  for  all  officers  is  also  determined  by  the 
number  of  leadership  styles  used  and  the  appropriateness  of 
the  style  to  the  situation. 

Question  Two:  Kow  much  agreement  exists  between 
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officers  and  their  followers  and  superiors  concerning  and 
officer's  behavior  in  given  leadership  situations? 


The  answer  to  this  question  will  be  presented  in  a 
table  showing  the  mean  response  of  officers  in  each 
situation  on  the  LEAD  instruments,  and  the  mean  response  for 
the  others  in  the  same  situations.  The  table  will  show  the 
variance  between  how  officers  perceive  themselves  as 
behaving  and  how  others  perceive  their  behavior  in  the  same 
situations. Agreement  will  be  determined  significant  if  the 
t-score  obtained  from  the  comparison  of  means  is  equal  to  or 
less  than  .05.  Significance  between  intergroup  means  will 
be  determined  as  will  significance  for  intragroup  means. 


Question  Three  and  Four: 

(3) .  Is  securtiy  police  officer  leader  effectiveness 
associated  with  the  number  of  professional  military 
education  courses  completed? 

(4) .  Is  security  police  officer  leadership 
effectiveness  associcated  with  the  level  of  experience  as  a 
security  police  officer? 

A  shift  in  analytical  methodology  takes  place  in 
analyzing  these  last  two  questions.  The  shift  is  to  a 


statistical  analysis  of  the  interplay  between  the  variables. 
A  correlation  is  found  by  applying  the  Spearman  Rank  Order 
Correlation  Coefficent  ( Spear  manrj10 )  to  the  variables.^ 

This  technique  results  in  a  correlation  between  professional 
military  education  courses  completed  and  leadership 
effectiveness,  and  experience  and  leadership  effectiveness. 
Rank  orders  are  determined  by  responses  on  the  PMEES,  on 
education  and  experience,  and  effectiveness  scores  obtained 
from  the  LEAD  instruments. 

It  is  anticipated  that  each  correlation  will  be 
positive  indicating  there  is  a  direct  relationship  between 
variables. 


Summary 

Exploring  the  level  and  causes  of  USAF  security  police 
officer  leadership  effectiveness  requires  two  analytical 
approaches.  First,  the  level  of  leadership  effectiveness  is 
determined  through  the  use  of  the  effectiveness  scores 
obtained  from  the  LEAD  instruments.  The  overall  leadership 
effectiveness  is  determined  from  the  effectiveness  scores. 
The  level  of  agreement  between  others  and  the  officer  on 
leadership  behavior  in  given  situations  is  also  determined. 
Officers  are  rank  ordered  by  these  effectiveness  scores. 
These  scores  are  the  dependent  variable. 
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Secondly,  statistical  correlations  between  the 
variables  are  obtained.  Each  officer  is  rank  ordered  by  the 
number  of  professional  military  education  courses  completed, 
by  the  level  of  experience  at  the  security  police  squadron 
level,  and  leadership  effectiveness.  Once  the  rank  orders 
are  obtained  they  are  correlated  using  the  Spearman  Rank 
Order  Correlation  Coefficent.  Positive  correlations  are 
expected  to  be  found  in  each  case. 

The  exploratory  design  used  in  this  study  determines 
the  eff ec-civens3  of  USAF  security  police  officers,  and  then 
determines  if  professional  military  education  and  experience 
have  a  causal  effect  on  leadership  effectiveness.  The  four 
research  questions  funnel  the  data  toward  this  goal. 

The  need  to  determine  the  causal  relationship  between 
the  variables,  a3  stated  in  the  problem,  is  to  find  out  what 
makes  security  police  officers  effective  leaders.  Effective 
leadership  allows  the  activities  of  peacetime  security 
police  units,  with  their  wartime  role,  to  be  carried  out  to 
maximum  capabilities.  The  goal  of  this  study  is  to  explore 
officer  leadership  effectiveness  and  determine  ways  to 
increase  security  police  officers  leadership  effectiveness. 


^  v  *-*  r  'a  -  m  r_*  r.M  m.A  r .»  i «  r •  «  » 
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Chapter  4 
Results 


Introduction 


Data  used  to  answer  the  research  questions  was  gathered 
from  security  police  officers,  their  subordinates  or  superi¬ 
or  officers,  in  eight  security  police  squadrons  located  at 
Mather,  Beale,  Mclellan ,  Travis,  Castle,  Vandenberg,  and 
March  Air  Force  Bases  in  June  1934.  The  results  are  divided 
into  four  areas:  (l)  general  descriptive  data  of  the  sample; 
(2)  answers  to  the  research  questions;  (3)  a  discussion 
section;  and  (4)  a  summary  of  the  findings. 

Sample  J)esc ri pt ive  Data 


Thirty-three  security  police  officers  were  surveyed. 

They  ranged  in  rank  from  second  lieutenant  to  lieutenant 
colonel.  Table  4.1  presents  the  distribution  of  the  sample 
officers  by  rank.  Table  4.2  provides  the  experience  level 
of  the  officers  by  years  of  commissioned  service  in  the 
security  police  career  field.  Table  4-3  lists  the  number  of 
officers  v/ith  prior  experience  as  a  TJSAF  enlisted  person. 
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Table  4*4  Indicates  security  police  officer  attendance  at 
in-residence  professional  military  education  courses  by 
school,  rank,  and  number,  while  Table  4.5  shows  the  number 
of  officers,  by  rank  and  school,  who  have  completed 
professional  military  education  correspondence  courses. 


Table  4 . 1 

Security  Police  Officer  Distribution 


Rank  *  II  1” _ Number  _ ~?er  cerH; 


Second  lieutenant  (0-1 )  8  24 
first  Lieutenant  (0-2)  7  21 
Captain  (0-3)  13  40 
Major  (0-4)  3  9 
Lieutenant  ^Colonel  _(_0-5.)_ _ 2_ _ 6 


Totals  33  100 


Table  4.2 

Security  Police  Officer 
Experience  Level  by  Years 


Years  ”2f  umber  "Percent' 


<5  20  61 

"5-10  10  30 

11-15  1  3 

16-20 _ 2 _ 6 


Totals 


33 


100 
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Table  4. 5 

Security  Police  Officers 
With  Prior 

Enlisted  Experience 
Year*  s  ’Number  Percent 


<  1 

1 

3 

2-4 

3 

9 

5-7 

R 

15 

8-10 

2 

6 

11-1  3 

2 

6 

14-16 

1 

> 

>  17 

1 

3 

Totals 

1 5 

45 

Table  4-4 

Security  Police  Officer  Attendance 
at  In-Residence  Professional 
Military  Education  Courses 

Cour  s~e  iRank"  Number-  ~~  ~JPe"r  cent 


Squadron  Officers 
School 


0-1 

0-2 

0-5  3  9 

0-4  2  6 

0-5  _ 

Total  5  1'5 


Air  Command  and 
Staff  College 


0-4  1  2 

0-5 _ _ 

Total  1  3 


•1 

i 

3 


V 

\ 

3 
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i 
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Table  4.5 

Officer  Completion  Level  of 
Profesiional  Military  Education 


Corre 

spondence 

Courses 

Course 

'Rank 

Number 

Percent 

Squadron  Officers 

0-1 

School 

0-2 

1 

3 

0-3 

5 

15 

0-4 

3 

9 

0-5 

2 

6 

Totals 

11 

33 

Air  Command  and 

0-3 

3 

9 

Staff  College 

0-4 

4 

12 

0-5 

2 

6 

Totals 

9 

27 

Air  War  College 

0-4 

0-5 

2 

6 

Totals 

2 

- 6 

Others 

0-4 

0-5 

2 

r 

J _ _ _ _ 

Totals  2 .  "6 


The  descriptive  data  in  Tables  4.1  through  4.3  relates 
general  aspects  of  the  officer  sample.  These  tables  further 
delineate  the  sample  as  described  in  Chapter  Three  and 
reinforce  the  homogeneity  of  this  sample  with  the  security 
police  officer  population. 
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General  Research  Questions 


Data  was  gathered  to  answer  four  research  questions. 

The  four  questions  are  specifically  restated  and  the 
analyzed  data  presented. 

Question  One: _ Are  USAF  Security  Police  Officers 

Effective  JLeaders? 

This  question  was  answered  through  the  effectiveness 
scores  obtained  from  the  LEAD-Self  administered  to  each 
officer  and  the  effectiveness  scores  obtained  from  the 
LEAD-Other  given  to  the  subordinates  and  superiors  of  each 
officer.  The  effectiveness  scores  were  totalled  for  each 
officer,  then  divided  by  the  number  of  people,  i.e.,  the 
officer  and  the  others.  This  score  provided  an  across-the- 
board  view  of  the  leadership  effectiveness  of  each  officer. 
The  effectiveness  scores  of  the  officers  are  presented  in 
Table  4.6.  Score  ranges  are  divided  in  to  effectiveness 
levels.  These  levels  are  based  on  prior  studies,  ana  may  be 
arranged  in  other  ways.'  The  arrangement  used  here  is 
based  on  the  range  of  scores  obtained. 

Table  4.7  presents  data  on  the  dominant  leadership 
styles  reported  by  the  security  police  officers  surveyed. 
Dominant  styles  were  determined  by  totalling  t 


he  number  of 


Table  4*6 

Security  Police  Officer  Effectiveness  Range 


Range 

Number 

Percent 

Very  Ineffective 

1 

3 

(-24  to  -13) 
Ineffective 

2 

6 

(-12  to  -1 ) 

Effective 

20 

61 

(0  to  6) 

More  Effective 

10 

30 

(7  to  12) 

Very  Effective 

(13  to  24) _ _ _ _ 

Totals  33  100 


times  each  officer  selected  one  of  the  four  styles  from  the 
LSAD-Self.  If  one  style  was  selected  more  than  fifty  per¬ 
cent  of  the  time  (six  times  or  more),  it  was  considered  the 
dominant  style.  If  no  one  style  was  selected  more  than  fif¬ 
ty  percent  of  the  time  then  no  style  was  considered  dominant. 


Table  4.7 

Dominant  leadership  Styles  Reported 
Style  ~  Number  Percent 

Telling  3  10 

Selling  15  45 

Participating 
Delegating 

No  Dominant  15  45 

Style  Report ed_ _ 


Leadership  f lexibility  was  also  determined  from  the 
LEAD-Self.  Officers  reporting  one  style  more  than  twice 
were  considered  as  being  flexible  in  their  leadership  styles 
Table  4.8  shows  the  number  of  styles  reportedly  used  by  the 
samole  officers. 


Table  4.8 
Style  Flexibility- 


Table  4 .9 

Officer  Responses  by  Style  and  Situation 


Situation 


ictals 


Question  Two:  How  much  agreement  is  there  between 
officers  and  their  subord inates  and  superiors  on  an 
off  i c er  *_s  _le ad ershi ^_b ehavior  is  a  gi ven _s i t uat ion? 

The  level  of  agreement  sought  in  Question  Two  vas 
answered  by  totaling  the  officers  responses  on  the  LEAD-Self 
for  each  style  and  totalling  the  others  responses  on  the 
lEAD-Other  for  each  style.  The  resulting  combined  data  was 
compared  and  found  significant  (p<,05).  Table  4.9  presents 
officer  responses  by  situation  and  style  for  each  of  the 
twelve  situations  presented.  Table  4. 10  presents  the 
subordinate  and  superiors  perception  of  the  officers' 

Table  4 . 1  0 

Others  Response  by  Style  and  Situation 
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Table  4.11 


Comparison  of  Mean  Leadership  Style  Scores  of  Officer; 
and  Mean  Scores  of  Others  for  the  Same  Style 

Group 

Style 

Mean 

SD 

t-scor e 

Officers 

Telling 

8.3 

9.87 

t-  2.44 

Others 

36.75 

20.58 

P<  .05 

Officers 

Selling 

16.33 

7.93 

t=3-95 

Others 

50 

14.99 

P<  .05 

Officers 

Part icipat ing 

6.33 

6.41 

t=2 .45 

Others 

25.66 

14-29 

p<  .05 

Officers 

Delegating 

1  .83 

3-48 

t=2.59 

Other  s 

1 1 .91 

7.06 

P<  .05 

behavior  in  the  twelve  situations.  Table  4.11  compares  the 
means  and  standard  deviations  for  each  leadership  style  by 
officer  and  others. 

The  three  preceding  tables  show  that  the  Selling  style 
of  leadership  is  reported  by  officers  (X  =  16.33)  and  others 
(X  =  50)  as  being  the  primary  leadership  style  used,  uith 
both  significantly  agreeing  (t=2.44>  P<*05)  that  Telling  is 
the  second  most  used  leadership  style. 

The  results  indicates  that  the  officers  use  of  the 
Selling  Style  is  significantly  dominant  (t=3.59,  ?<.05)  over 
the  use  of  the  Telling  style.  Similar  results  were  found 
between  the  Other's  perception  of  the  use  of  the  Selling 
versus  Telling  style  (t=6.133»  p<.05). 


Question  Three:  Is  USAF  security  police  officer 
leadership  effectiveness  .associated  with  the  number  of 
professional  military  education  schools  completed? 

Data  relative  to  this  question  was  gathered  on  the 
Professional  Military  Education  and  Experience  Survey 
instrument  and  from  the  leadership  effectiveness  scores 
obtained  when  answering  Question  One.  Each  officer  was  rank 
ordered  by  the  number  of  professional  military  education 
courses  completed'.  In-residence  courses  were  double 
weighted  because  the  actual  leadership  training  received  in 
these  courses  is  thought  to  increase  leadership 
effectiveness.  Ho  single  course  was  weighted  any  heavier 
than  another.  Correspondence  courses  were  given  a  single 
score  for  each  one  completed. 

Each  officer  was  then  rank  ordered  by  his/her 

leadership  effectiveness  score.  The  Spearman  rank  order 

correlation  ooefficent  {^Tyl0)  was  applied  to  the  resulting 

ranks.  A  r  ,  of  -.054  was  obtained  for  the  correlation 
rno 

between  professional  military  education  and  leadership 
effectiveness.  This  is  not  a  significant  correlation  ( p< . 


Ouestion  Four:  Is  USAP  security  police  officer 
leadership  effectiveness  ^elated  _to_the_of facers  leadership 
experience? 

The  same  process  used  in  answering  Question  Three  was 
used  in  answering  this  question.  Officers  were  rank  ordered 
by  the  number  of  years  of  commissioned  service  at  the 
security  police  squadron  level.  When  the  rr^0  was  applied 
to  the  rank  orders  a  correlation  of  .20  was  obtained. 

This  cnefxicent  is  not  significant  (p>. 05). 


Discussion 


The  results  obtained  for  this  study  of  U3AF  security 
police  officer  leadership  effectiveness  is  discussed  in  the 
following  subsections.  The  first  briefly  deals  with  the 
descriptive  data,  with  the  last  four  analyzing  the  results 
of  the  research  questions  just  presented. 

Thirty-three  U3AF  security  police  officers  from  the 
rank  of  second  lieutenant  to  lieutenant  colonel  were 
surveyed.  Sighty-five  percent  of  these  officers  were 
captains  or  below,  with  the  majority  of  the  officers  (40Jj) 
being  captains.  3ixty-one  percent  of  the  officers  had  five 
or  less  years  of  commissioned  officer  experience  with 
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ninty-one  percent  (30)  of  the  officers  having  less  than  ten 
years  of  commissioned  experience.  Forty-five  percent  of  the 
officers  had  prior  enlisted  experience  in  the  USAF. 

Only  fifteen  percent  of  the  officers  had  completed 
Squadron  Officers  School  in-residence.  Only  one  major  had 
attended  Air  Command  and  Staff  College  in-residence. 

As  shown  in  Table  4.5  thirty-six  percent  of  the 
officers  had  completed  Squadron  Officers  school  by 
correspondence,  thirty  percent  Air  Command  and  Staff  College, 
six  percent  Air  War  College,  and  nine  percent  had  completed 
other  forms  of  professional  military  education. 

This  appears  to  be  a  very  low  percentage  of  officers 
attending  in-re3idence  or  completing  professional  military 
education  courses  by  corr espondence.  Table  4.5  indicates 
that  majors  and  lieutenant  colonels  (0-4  and  0-5)  have  a 
higher  completion  rate  in  correspondence  courses  than  do 
captains  of  below. 

This  is  partially  explainable.  Only  captains  with  over 
3even  years  of  commissioned  time  are  permitted  to  take 
advanced  professional  military  education  courses  by 
corr espondence .  However  this  study  anticipated  much  higher 
rates  of  completion  for  correspondence  courses  and 
in-residence  attendance  at  professional  military  education 
courses  at  the  lower  ranks,  especially  in  captains.  Only 
twenty-three  percent  of  the  captains  had  attended  Squadron 


Officers  School,  and  only  thirty-five  percent  had  completed 
the  course  by  correspondence.  Only  one  lieutenant  had 
completed  Squadron  Officers  School  by  corr espondence  and 
only  five  reported  being  enrolled.  This  is  believed  to  have 
adversely  affected  the  correlation  found  in  Question  Three. 
Such  low  completion  rates  for  professional  military 
education  courses  may  cause  the  findings  not  to  be  capable 
of  gener alization  to  the  larger  population. 

The  security  pm  ice  officers  surveyed  are 
representative  of  the  security  police  officer  population. 
Eighty- five  per  cent  were  captains  or  below.  While  this  is 
sligntly  above  the  average  for  the  entire  population  it  is 
not  unusual  for  security  police  squadrons  where  the  majority 
of  officers  are  captains  or  below.  Only  two  squadrons 
surveyed  had  fewer  than  three  officers,  while  the  average 
for  the  remainder  was  five.  Security  police  officer 
leadership  effectiveness  was  determined  by  obtaining  an 
average  effectiveness  score  from  the  LEAD  instruments.  Only 
three  officers  were  found  Ineffective  (see  Table  4.6),  two 
were  in  the  Ineffective  range,  with  only  one  being  Very 
Ineffective.  Thirty  officers  were  found  to  be  effective 

ft 

leaders.  Sixty  percent  (20)  were  in  the  Effective  range  and 
thirty  percent  were  More  Effective,  The  combined 
percentages  were  slightly  higher  than  those  found  by 
Kuykendall  and  Unsinger  in  their  study  of  civilian  police 


leaders.  Security  police  officers  were  found  to  be 
effective  leader  si! 

•Table  4.7  further  shows  the  leadership  styles  used  by 
security  police  officers.  Forty-five  percent  report  the 
Selling  style  as  their  dominant  style  of  leadership,  ten 
percent  report  Telling  as  the  dominant  style,  while  forty- 
five  percent  report  having  no  dominant  style.  Kuykendall 
and  Unsinger  and  Fees  and  O’ Karma  also  reported  Selling  as 
the  dominant  style  in  their  studies  Kuykendall  and 

Unsinger  found  fifty-one  percent  of  police  managers  used  a 
Selling  style  and  forty-five  percent  had  no  dominant  leader 
ship  style  Rees  and  O’ Karma  found  that  subordinates  and 
superiors  perceived  the  same  dominant  leadership  style.0 

The  number  of  leadership  styles  reportedly  used  by  the 

sample  officers  reinforces  the  other  findings  concerning 

their  leadership  effectiveness.  Sixty-four  percent  of  the 

officers  surveyed  reported  using  three  leadership  styles, 

eighteen  percent  reported  using  two  styles,  fifteen  percent 

four  styles,  while  only  three  percent  reported  using  only 

one.  This  indicates  that  the  majority  of  the  officers 

surveyed  adept  their  leadership  styles  to  the  situations 

they  encounter.  Similar  results  were  found  in  civilian 

7 

police  managers. 

Question  Two  addressed  the  issue  of  how  correctly  do 
officers,  their  subordinates  and  superiors,  perceive  the 


officers  leadership  behavior  in  given  situations.  The 
perceptual  agreements  were  determined  from  the  LEAD 
instruments.  Table  4-9  shows  the  number  of  actual  responses 
for  each  style  and  situation  reported  by  the  officers.  In 
fifty  percent  of  the  situations  the  Selling  style  of 
leadership  was  reported  by  the  officers,  while  the  Others 
reported  it  being  used  thirty-eight  percent  of  the  time.  In 
each  case  Selling  was  the  dominant  style  reported.  Table  4. 

1 1  compares  the  mean  scores  for  the  Stales  reported  by  the 
officers  and  the  others.  The  comparison  was  significant  at 
the  .05  level  in  each  case.  Comparison  of  the  means  between 
styles  in  groups  shows  a  significant  (p<.05)  difference  for 
both  the  officers  and  others  between  the  Selling  and  Telling 
styles.  Each  group  perceived  the  dominant  leadership  style 
being  used.  Sees  and  0’ Karma  found  similar  results  when 

Q 

studying  supervisors  and  subordinates. 

Agreement  between  officers,  their  subordinates  and 
superiors,  on  the  officers  behavior  in  given  leadership 
situations  is  high.  Each  group  agreed  on  the  styles  used, 
from  the  least  to  the  dominant.  In  each  case  the  agreement 
was  significant  ( p<  . 05 )  • 

The  answers  to  Questions  Three  p.nd  Pour  were  not 
significant  (p>.05).  The  correlation  found  between 
professional  military  education  and  leadership  effectiveness 
(-.054)  i  and  the  correlation  found  between  experience  and 


1 

affecting  leadership  effectiveness  in  the  officers  surveyed.  i 

3 
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experience  at  the  squadron  level  would  cause  officers  to  be 

more  effective  leaders.  It  was  believed  that  the  more 

experience  an  officer  had  leading  people  the  more  effective 

he/she  would  be.  This  was  not  proven.  As  with  professional 

military  education,  in  individual  cases  the  extreme  reverse 

was  true.  (See  Appendix  2) 

The  answers  to  Questions  Three  and  Pour  reinforce 

Fiedler's  contentions  that  the  leader's  personality  and  the 

situation  tend  to  be  more  important  in  leadership  than  does 

q 

experience  and  training. 


Summary 

Four  questions  on  USAF  security  police  officer 
leadership  effectiveness  were  researched  in  this  study.  The 
findings  provided  positive  answers  to  the  first  two:  (1) 
Security  police  officers  are  effecti/e  leaders;  and,  (2) 
There  is  a  significant  level  of  agreement  between  leaders, 
their  followers  and  superiors,  on  the  leader's  behavior  in 
given  leadership  situations.  However,  the  answers  to 
Questions  Three  and  Four  were  not  significant.  Higher 
levels  of  professional  military  education  did  not  positively 
affect  leadership  effectiveness,  nor  did  higher  levels  of 
leadership  experience.  neither  area  was  found  tc  be 
significant  factors  in  determining  the  leadership 
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effectiveness  of  the  security  police  officers  surveyed. 

Using  the  Spearman  rank  order  correlation  coefficent, 
ins ignif icant  correlations  of  -.054  and  .20  were  found  in 
the  relationships  between  professional  military  education 
and  experience,  and  leadership  effectiveness. 

The  descriptive  data  collected  on  the  security  police 
officer  sample  reinforced  the  homogeneity  of  the  sample  to 
the  population  and  helped  answer  and  clarify  the  findings. 
The  mixed  results  are  by  no  means  dismaying;  they  only  point 
to  thj  need  for  further  research. 
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Chapter  5 
Summary 


Intr  oduction 


The  effects  of  education  and  experience  on  leadership 
are  at  best  disputed.  In  the  USA?  both  are  viewed  as 
primary  methods  of  creating  more  effective  leaders. 
Professional  military  education  is  used  to  teach  officers  to 
be  more  effective  leaders  while  experience  in  leading 
subordinates  is  believed  to  increase  a  leader's  ability  to 
lead  effectively.  Other  writers  have  put  forth  similar 

1  O  ?  C 

views  regarding  education  and  experience.  ’ 

This  study  asked  four  general  research  questions  con¬ 
cerning:  (l)  The  leadership  effectiveness  of  security  po¬ 
lice  officers;  (2)  The  level  of  agreement  between  security 
police  officers,  their  subordinates  and  superiors,  on  an 
officer's  behavior  in  given  situations;  (3)  The  relationship 
between  professional  military  education  and  leadership 
effectiveness;  and,  (4)  The  relationship  between  security 
police  leader  experience  and  leadership  effectiveness. 

Thirty-three  security  police  officers  and  126  of  their 


subordinates  and  superiors  in  eight  security  police 
squadrons  in  California  were  surveyed.  Data  was  ga 


,ther  ed 


by  A  Professional  Military  Education  ana  Experience  Survey 
(PMEES)  and  flersey  and  Blanchard's  Leadership  Effectiveness 
and  Adoptability  Dimensions  (LEAD)  instruments,  Self  and 
Others.0  The  findings  indicate  that  security  police 
officers  are  effective  leaders  and  that  there  is  a 
significant  level  of  agreement  between  officers,  their 
subordinates  and  superiors,  on  officer  behavior  in  given 
leadership  situations.  A  correlation  of  -.0.54  was  found 
between  professional  military  education  and  leadership 
effectiveness,  and  one  of  .20  was  found  between  experience 
and  leadership  effectiveness,  using  the  Spearman  rank  order 
correlation  coefficent.  Neither  correlation  was  significant 
at  the  .05  level. 


Conclusions 


The  follov;ing  conclusions  are  drawn  from  this  study: 

(1)  Tne  majority  of  security  police  officers  are 
effective  leaders.  Most  officers  use  a  variety  of 
leadership  styles  depending  upon  the  situational 

r en uir events .  Subordinates  view  their  superior  officers  as 
effective  leaders. 

(2)  Security  police  officers,  their  subordinates  and 
superiors,  correctly  perceive  tine  leadership  sty"  being 
used  by  an  officer  in  leadership  situations.  While  the 
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style  may  not  a  1  way 3  be  the  most  appropriate  for  the 
situation,  the  style  being  used  is  perceived  properly. 

(3)  Professional  military  education  was  not  a 
significant  factor  in  determining  the  leadership 
effectiveness  of  the  security  police  officers  surveyed.  The 
low  level  of  professional  military  education  found  may  have 
contributed  to  the  lack  of  significance  in  this  area,  Gr 
professional  military  education  may  truly  not  be  t 
significant  factor  in  causing  officers  to  be  more  c. restive 
leaders . 

(4)  Ixperience  was  not  found  to  be  a  significant 
factor  in  determining  leadership  effectiveness  in  the 
security  police  officers  surveyed.  The  leadership  positions 
which  security  police  officers  fill  are  varied.  K 0  two 
positions  are  exactly  the  same.  However,  nearly  all 
positions  officers  fill  at  the  squ-cron  level  require  the 
use  of  leaders'-:...;'  ?chniques.  It  would  appear  that  either 
(1)  the  officers  uo  not  learn  from  the  situations,  or  (2) 
they  learn  the  -wrong  response.  In  either  case,  experience 
does  not  appear  to  have  significantly  affected  the 


Discussion 


The  literature  reviewed  in  Chapter  2  pointed  to  a 


problem  encountered  in  this  study:  namely,  there  is  little 
empirical  research  on  the  effects  of  training  or  experience 
on  leadership  effectiveness.  The  literature  on  training  was 
mainly  theo1’  et  ical . ^  ® 

Each  put  forth  ideas  or  theories  that  people  can  be 
trained  to  lead  others,  however,  their  ideas  were  not 
supported  by  data.  This  study  indicated  that  USAF 
professional  military  education  has  no  significant  effect  on 
security  police  officer  leadership  effectiveness.  The 
findings  may  have  been  skewed  by  the  low  levels  of 
in-residence  attendance  at  professional  military  education 
courses,  or  may  point  to  a  significant  problem  in  the  USA? 
profession  .  military  education  courses.  This  latter 
contention  would  require  further  research  before  the 
significance  of  the  courses  can  be  determined.  Caution  must 
bo  exercised  because  individual  cases  found  in  this  stud' 
which  are  directly  contrary  to  the  assumption  that 
pr  o  Ceac.Lonpl.  military  education  creates  effective  leaders, 
may  be  isolated  cases. 

Basically  the  same  results  were  found  in  correlating 


•cx'oorier-ce  with  leadership  effectiveness.  The  lack  of  a 


significant  relationship  tends  to  reinforce  Piedler 
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contention  that  the  relationship  "between  superior  and 
subordinate  leaders  tends  to  impact  directly  on  the 
subordinate  leaders  behavior  in  leadership  situations.^' 

This  study  replicated  the  findings  of  two  other 
12  13 

empirical  studies.  ’  However  because  this  study 
ventured  into  an  area  vrith  little  empirical  data  available 
the  findings  of  insignificance  in  the  relationship  of 
professional  military  education,  experience,  and  leadership 
effectiveness  are  difficult  to  judge. 

Implications  _f  or  ^Further  Research 

The  scope  of  this  study  was  rather  broad,  yet 
sufficiently  narrow  to  allow  research  into  the  desired  areas. 
Future  research  should  either  replicate  this  study  or  parts 
of  it  attempting  to  provide  a  better  under  standing  of  each 
area. 

First,  it  is  recommended  that  this  study  be  replicated 
on  security  police  noncommissioned  officers.  A  study  of 
no-ioom-mi ssio red  officers  should  reveal  similar  data,  and 
p-ovide  a  comparison  group  in  the  same  career  field, 
noncommissioned  officers  attend  more  professional,  military 
education  than  do  officers.  They  typically  spend  far 
greater  amounts  of  time  in  security  police  squadrons  ana  are 
required  to  use  leadership  techniques  more  often. 
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Replicating  this  study  ou  noncommissioned  officers  might 
clair ify  the  areas  of  insignificance  found  by  this  study, 
while  comparing  the  noncommissioned  officers  leadership 
abilities  to  those  of  the  commissioned  officer. 

Secondly,  if  only  parts  of  this  study  are  replicated 
then  more  detailed  results  might  be  obtained.  Different  or 
better  instruments  could  be  designed  or  found  which  gather 
data  relevant  to  education,  experience,  and  leadership. 

Further  study  into  the  area  of  USAF  security  police 
leadership  is  necessary.  The  potential  conflict  role  of 
security  police  requires  a  clear  understanding  of  how  USA? 
security  police  are  lead,  how  they  follow,  and  how  each  area 
can  be  improved.  Police  functions  are  required  in  our 
society.  In  other  societies,  where  USAF  personnel  are 
forced  to  he  assigned,  police  services  are  an  absolute  must 
just  to  ensure  security  of  costly  resources  and  human  lives. 
Security  police  have  to  maintain  combat  effectiveness  in 
case  of  war .  This  requires  experienced  and  effective 
leadership.  Unless  we  understand  how  we  lead,  and  more 
importantly,  how  our  leadership  affects  our  followers 
ability  to  carry  out  their  assignments,  v;e  may  face  dismal 
failure  in  the  future. 
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Appendix  A 


USAF  SECURITY  POLICE  OFFICER 
PROFESSIONAL  MILITARY  EDCUATION 
and 

EXPERIENCE  SURVEY 


The  following  questions  pertain  to  certain  aspects  of  your 
military  experience.  Please  answer  each  question  fully  and 
according  to  the  instructions  provided. 

1 .  Fill  in  the  blanks  for  the  following  questions. 

a.  how  many  years  have  you  been  in  the  USAF? _ 

b.  How  many  years  have  you  been  in  Security  Police? 

c. ‘“lf  you  were  in  another  career  field,  or  another 

branch  of  the  military  service  please  indicate  career  field, 
branch  and  years. _ 

2.  Please  check  the  positions  you  have  held  at  the  squadron 
level  and  the  number  of  years  in  each. 

POSITION  NUMBER  OF  YEARS 

Shift  Supervisor 
Operations  Officer 
CSP 

Commander 

Other ( specify) _ 

3.  Please  complete  the  following  questions  on  Professional 
Military  Education. 


12  3  4  5  6 
12  3  4  5  6 
1  2  3  4  5  6 
12  3  4  5  6 


7  3  9  1 0  M  or  e 
7  8  9  10  More' 
7  8  9  10  More 
7  8  9  10  More 


Indicate  the  courses  attended  in-residence: 


SOS 
AC  SC 
A’vC  ' 


OtherTsoecify) 
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Id.  Indicate  the  courses  completed  by  correspondence: 

SOS 

ACSC 

AWG 

Other  (  specify) _ _ _ 

4.  Please  complete  the  following  information: 

Rank  Age _ Sex  M  P 
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Officers  Rank,  Experi 
Education  Level,  and 

eace  Level,  Professional 
Effectiveness  Scores. 

Military 

Rank  Years 

Experi 

.2 

ence  PME  Level  Effectiveness 

0-1 

0 

5  .6 

0-1 

.1 

0 

5.8 

0-1 

.5 

0 

3-6 

0-1 

.25 

0 

7 

0-1 

.2 

0 

3.6 

0-1 

1 

0 

6.25 

0-1 

1 

0 

6.6 

0-1 

.5 

0 

2 

0-2 

1 

0 

6 .25 

0-2 

2 

0 

3.3 

0-2 

8.5 

0 

.5 

0-2 

2 

0 

-1 

0-2 

2 

1 

4 

0-3 

4 

0 

4 

0-3 

3 

1 

8 

0-3 

7.5 

2 

4 

0-3 

2 

0 

4.4 

0-3 

6 

0 

2  .8 

0-3 

4.5 

1 

2.2 

0-3 

10.5 

2 

.2 

0-3 

6 

0 

7-4 

0-3 

9 

2 

6.4 

0-3 

9 

2 

6.5 

0-3 

6 

1 

9  ’ 

0-3 

8 

1 

4.75 

0-3 

9 

2 

-3 

0-3 

5 

1 

4.4 

0-4 

o 

4 

1  .6 

0-4 

13 

2 

2.4 

0-4 

7 

3 

1 1  .75 

0-5 

17 

5 

3.25 

0-5 

19 

4 
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input:  tins  input  ran  he  passed  down  to  items  5  and  G  without  p-splitting 
them  because  they  have  no  other  callers. 


r-7- 

k’.-. 

ft 

ft 
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4.2  The  Parsing  Algorithm  91 

We  read  tln>  final  r.  Item  G  dies  exp«rtiii"  a  h.  wliile  items  4  and  5  move 
info  accepting  states.  Tiny  then  return  to  items  1  and  2.  both  of  which 
accept 


•T  r 

c.v 


C^>- 1 ([A  3 
[a  ^  £<^1  ,  K2^]3 

[a^  (  ***  ,  ti,2l]  + 


Example  3,  list  C. 


4.2  The  Parsing  Algorithm 
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Example  3. 

This  example  demonstrates  staggered  reduction.  No  new  operations  arc 
introduced. 

Tlie  first  list  starts  with  items  for  two  alternate  .s'-rerngnizers.  Doth 
of  these-  n-cognizers  expect  an  .4  at  the  same  point  in  the  input,  so  two 
^-recognizers  are  invoked  and  both  will  return  to  both  S -recognizers. 
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c  — 
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ph,  -  b2. 
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/  <  J 


[5^  -A^>-  ,  U*  5»,  <ji], 
[s^  -a*!>- , mV) .  ^ 
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[S  =?  -A?te"^c  —  (  tfA  *0),  0 
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Example  3,  lint  1 


•!--  The  Pursing  Algorithm  9 

Node  «i  is  rend.  lending  item  4  into  an  accepting  state  for  the  edge  i-j 
Its  return  causes  items  1  and  2  to  (-split  into  items  5  and  G.  Notice  that 
although  item  4  has  returned  one  of  its  outputs,  it  remains  in  the  (  all  list 
of  its  (idlers.  It  will  he  removed  only  when  it  returns  id)  of  its  outputs. 


4  2  Tin-  Parsing  Algorithm  97 

Nt nit'  /ij  is  read.  leading  item  3  into  an  accepting  state  of  the  edge  13. 
Items  5  and  0  tun'd  not  he  e-split  sinee  they  have  no  other  rails  pending  for 
their  .4-n<>de.  Item  -t  is  active  and  tun  hanged. 
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No«lf  1*2  is  read,  killing  item  1  which  was  expect  in;;  a  c.  Items  2.  5.  ami  G 
all  make  state  transitions:  items  3  and  4  are  nnchati^ed. 


4.2  The  Parting  Algorithm 

Node  63  is  road,  leading  both  items  3  and  4  into  neropting  state 
returns  arc  uneventful. 
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Example  3,  list  5. 


4.2  The  Pursing  Algorithm 


Node  rt  is  read.  The  results  are  straightforward. 


NV 


It i 
v.% 

v'.v 

V*.S 

V' 

V 


*4 


V 


H 


i 

i 

I1 

r  t 


Example  4,  list  0 


J  05 


4.2  The  P/irsiu/j  Algorithm 


Example  4 

This  example  explores  an  interaction  between  staggered  reduction  ami  dup¬ 
licate-^  in  merlin};  which  the  reader  may  have  anticipated  after  seeing  tlie 
previous  example.  No  new  operations  are  introduced. 

We  start  by  predicting  the  X-nodc  in  the  5-recognizer  in  all  possible 
ways. 
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Upon  muling  nodi'  ii|.  both  the  a-recognizers  arc  ready  to  accept  edge  rt. 
Tin'  return  of  item  2  causes  item  1  to  e-split  into  item  4.  but  then  the  return 
of  item  3  moves  item  4  into  the  same  state  as  item  1.  so  it  is  merged  into 
that  item. 

A  point  worth  noting  here  is  that  only  items  which  were  originally  c-splits 
of  each  other  can  ever  be  merged.  This  is  because  c-splitting  is  the  only  way 
to  get  two  items  which  represent  the  same  recognizer  started  at  the  same 
input  position. 


.V  .V-V 


,  -  .  ^  *-  -  .  -  tr  *  *  -»  %  -  i  ^  -  *  ’ 


■1  The  Algorithm 


5  ^  A  "  U  — 


A  ^ 


A^> 


■fa-b- 


[a^ 

[a^ 


—  0- 


(hflKtt  roJ.-.  b,  ) 


U7)] 


— .  l  a n*J.  . 

bfcr  ' 


-a^L.  ,  (/a  st>,  ^  7s- 

*3 

"^b-h-h""  '  ^ 


Example  4,  list  2 


y«  ■  y»  v*  yr^-,  \-\  •~*y‘  .tv*.  .  v|* " 
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Rending  node  h[  moves  item  2  (hut  not  item  3)  into  a  state  accepting  cj. 
This  causes  item  1  to  he  r-split  once  again,  this  tiiuo  into  item  5. 
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Example  5 

Our  last  example  i?  our  most  complex  one.  It  demonstrates  left  rectirsion. 
and  introduces  the  r-.ijilil  operation  Staggered  invocations  and  reductions 
are  thrown  in  for  good  measure. 

Tilings  start  out  simply  enough,  as  we  invoke  a  recognizer  for  s. 
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Reading  node  rij  move*  the  5-rcrognizor  into  a  state  where  it  must  predict 
one  of  the  ^'-node's  iiipiits.  Multiple-call  collapsing  happens  as  it  did  in  the 
string  case,  with  both  items  1  and  3  calling  item  2  for  the  lion-recursive 
expansion  of  A.  Unlike  the  string  case,  however,  item  3  does  not  explicitly 
call  itself  recursively;  instead,  it  is  marked  with  the  R-jlag. 

Here  are  the  intuitions  behind  this  marker:  If  we  encode  by  *5'  an  S- 
rerognizer,  by  An  a  nou-nrursive  A-recognizer.  and  by  A,  a  recursive  A- 
recognizer,  then  the  simulation  is  currently  representing  an  infinite  nnmbcT 
of  parsers,  each  with  one  of  the  following  call  structures: 


The  simulation  does  this  by  keeping  just  the  two  structures 

5-  An 
S  -  Ar  -  An 

(and  it  shares  the  A  and  An  between  the  two).  The  the  R-flag  on  item  3 
indicates  that  it  is  the  recursive  /t-recognizcr  which  is  being  used  to  encode 
the  infinite  sequence  of  such  recognizers  present  in  the  unoptimized  case. 
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This  is  a  cute  one.  Node  hi  is  read,  allowing  item  I  to  pass  down  the 
other  input  of  its  /1-mule  to  items  2  ami  3.  This  first  p-splits  item  2  into 
item  4.  borause  item  2  is  also  railed  by  item  3  and  the  decision  to  p-split  is 
made  solely  on  the  basis  of  number  of  callers,  not  on  whether  they  agree  as 
to  added  inputs.  But  when  item  1  passes  the  new  input  to  item  3  and  item  3 
goes  to  pass  it  on  to  item  4,  such  an  action  would  make  item  4  and  item  2 
calls  on  the  same  recognizer  at  tho  same  point,  so  multiple-call  collapsing 
acts  by  redirecting  item  3’s  call  to  item  2  instead  of  item  4.  This  in  turn 
removes  the  last  return  pointer  from  item  4.  90  it  is  marked  as  dead.  The 
net  effect  is  to  (correctly)  keep  item  1  and  item  3  both  calling  item  2  for  the 
non-room  sive  expansion  of  their  A-nodes. 
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Reading  mule*  <: j  moves  flu-  noii-recursivc  recognizer  for  .4  (item  2)  into 
an  accepting  state.  This  causes  item  1  to  c-split  as  usual  into  item  5.  Item  3. 
liow<'ver.  does  an  r-xplit  into  item  G.  which  means  it  does  a  normal  e-split 
hut  then  loses  its  r-flag  and  picks  up  its  split  image  as  a  caller. 

Once  again,  let  us  look  at  the  intuition  underlying  this  action.  If  we 
flag  a  recognizer  that  has  returned  with  an  asterisk,  and  a  recognizer  that 
has  made  a  state  transition  as  the  result  of  a  return  with  a  prime,  then  the 
parsers  being  simulated  now  have  one  of  the  following  call  structures: 

s'  -  a; 
s  -  a't  -  a; 

S  -  Ar  -  A'r  -  A; 

5  Ar  -  -  Ar^  4- 


The  simulator  now  represents  these  structures  using  the  following  three 
structures 

s'  -K 

S  -*  XT->  A* 

S  -  Ar  -  A'r  -  A-n 

where  item  1  is  S' ,  item  2  is  4*.  item  5  is  5,  item  3  is  A'r,  and  item  6 — the 
r-split  of  item  3 — is  the  Ar  recognizer  flagged  as  the  representative  of  the 
infinite  chain.  A  simple  c-split  of  item  3  would  have  been  insufficient  to 
build  this  new  structure  because  it  would  have  made  items  3  and  6  siblings, 
instead  of  child  and  parent.  In  addition,  it  would  not  have  correctly  marked 
item  6  as  the  Ar  recognizer  instead  of  item  3. 
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After  reading  tli<‘  next  r-node.  tin*  whole  r-splif  process  happens  again. 
Tlii'  simulation  is  now  keeping  tin*  following  structure: 


K  -  K 
•  a:  -  a';  -  a; 
■  a,  -  a;  -  a1; 


The  reader  should  be  sure  ho  understands  how  this  structure  was  attained! 
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With  the  rolling  of  node  the  bottom  finnlly  begins  to  ronie  otf  the 
stack.  The  simulation  now  contains  the  following  structure 

s'  -  a1; 
s  -  A'r  -  a1; 

S  -  Ar  -»  A'r^  A';. 

which  differs  from,  that  o£  the  last  list  in  that  all  the  non-recursive  A- 
rocognizers  have  gone  away.  The  reader  should  consider  what  the  structure 
would  have  been  if  we  had  read  another  c  node  and  started  another  level  of 
recursion. 
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Tlio  A1?  mogni/.rr  on  thr  hot  loin  of  the-  stark  makes  a  transition  on  63. 
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The  stack  unwinds  another  level.  Tin1  final  configuration  kept  by  the 
simulator  is: 

S" 

S  — •  A!t  (item  7  — •  item  G) 

S  -*  Ar  — *  A\  (item  7  — *  item  8  -♦  item  6). 
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4.2.4.  Algorithm  Description 

Wo  arc  now  ready  to  state  our  flow  graph  parsing  algorithm.  The  algorithm 
takes  as  input  a  How  grammar  and  a  How  graph:  it  determines  whether 
the  graph  is  generated  by  the  grammar.  As  with  our  version  of  Earley's 
algorithm,  the  output  of  the  algorithm  is  a  sequence  of  item  lists — one  for 
each  node  in  the  input-  which  represent  all  the  possible  configurations  of 
a  noil-deterministic  graph  parser  when  run  on  that  input.  The  algorithm 
does  not  output  a  parse  tree  for  the  input,  although  it  can  be  modified  to 
do  so  in  a  manner  similar  to  that  presented  in  the  last  chapter. 

The  algorithm  operates  by  using  a  list  of  items  /,  to  keep  track  of  all 
the  configurations  a  parser  might  be  in  after  reading  the  first  t  nodes  it 
chooses  to  read.  Given  lists  Iq,  . . . ,  /,  j,  the  algorithm  constructs  list  /, 
by  using  three  operations:  a  scanner  operation,  a  predictor  operation,  and 
a  completer  operation.  These  operations  in  turn  use  three  sub-operations: 
the  p-split.  the  c-split,  and  the  r-split.  We  first  describe  the  nature  of  all 
these  operations,  and  then  how  the  algorithm  uses  them  to  construct  the 
lists  To,  In- 

The  P-Split  Operation 

The  p-split  operation  takes  as  input  an  item  i,  a  non-terminal  node  n  which 
t  is  deriving,  a  item  c  which  has  called  i,  and  a  list  iy.  It  performs  the 
following  actions: 

1.  It  creates  a  new  item  i'  whose  state  part  is  that  of  s',  whose  call  list  is 
that  of  t,  and  whose  return  set  is  that  of  i  except  that  c  is  removed. 

2.  It  adds  s'  to  /y. 

3.  It  goes  through  the  live  callees  of  t  and  adds  i1 2 3 4 5  to  each  of  their  return 
sets. 

4.  It  goes  through  all  the  live  callers  of  i  except  c  and  replaces  their  calls 
to  i  by  calls  to  s'. 

5.  It  changes  s’s  return  set  to  be  the  singleton  {c}. 

Items  i  and  s'  arc  said  to  be  -splits  of  each  other.  This  relation  is  transitive — 
any  other  py-splits  of  t  are  p^-splits  of  i'  (and  vice  versa)  -  but  does  not 
persist  across  lists:  a  py-split  of  t  is  not  a  p^-split  of  »  for  t  ^  j. 
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The  C-Split  Operation 

The  r-split  op  oration  takes  as  input  an  item  i.  a  non-tormina)  node  n  in 
t  s  t.irgot  graph.  ail  item  c.  wliioli  i  lias  c.dled  to  ilorivo  n.  and  a  list  Iy  It 
perforuis  the  following  actions: 

1.  It  creates  a  now  item  i'  whoso  state*  part  is  that  of  i.  whose  return  list  is 
that  of  *.  and  whose*  cedi  list  that  of  i  except  that  c  is  removed  from  the 
calloes  for  n. 

2.  It  adds  t'  to  Iy 

3.  It  goes  through  the  live  callers  of  t  and  adds  i'  to  any  call  list  on  which 
i  appears. 

4.  It  goes  through  all  the  live  calicos  that  »  has  pending  for  nodes  other 
than  n  and  add®  »'  to  each  of  their  return  sets. 

5.  It  goes  through  all  the  live  callees  other  than  c  that  i  has  pending  for  n 
and  replaces  t  by  i'  in  their  return  sets. 

6.  It  makes  c  the  only  callee  for  n  in  ». 

The  items  i  and  i'  are  said  to  be  c-splita  of  each  other.  This  relation  is 
transitive — any  other  c-splits  of  i  are  c-splits  of  »'  and  vice  versa — and  it 
persists  across  lists:  a  c-split  of  t  created  on  a  list  I}  a  c-split  of  all  those 
created  on  other  lists. 

The  R-Split  Operation 

The  r-split  operation  takes  the  same  inputs  «,  n,  c,  I:  as  the  c-split.  It  first 
performs  a  c-split  operation  to  produce  an  item  i'  on  list  Iy  and  then  takes 
the  following  actions: 

1.  It  marks  i'  with  the  R-fiag. 

2.  It  removes  the  R-flag  from  ». 

3.  It  adds  »  to  the  call  list  of  n  in  t\  and  adds  «'  to  the  return  set  of  i. 


The  Scanner  Operation 

The  scanner  operation  takes  as  input  an  item  i  from  list  I}~\  and  the  j-th 
input  node  to  bo  read  ny  Let  s  bo  the  state  part  of  i.  H  s  is  empty  (t  is 
suspended),  the  scanner  does  nothing.  If  s  is  non-empty,  but  none  of  its  pairs 
contain  edges  winch  are  inputs  of  ny  then  the  scanner  adds  i  unchanged  to 
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lint  Ij.  If  a  does  contain  input*  of  n}<  Imt  n;  is  determined  to  be  umccr.ptable 
a*  described  in  HiTtioti  4.1.4.  tin-  scanner  marks  «  as  dead  ami  adds  it  to  list 
ly  Finally,  if  n:  is  acceptable  to  a.  the  scanner  (i)  computes  a  new  state  s' 
as  described  in  section  4.1.4.  changes  the  state  part  of  i  to  s',  and  ad<ls  t  to 

list  ly 

The  Predictor 

The  predictor  operation  takes  as  input  an  item  i  from  list  Lot  a  he  the 
state  part  of  i.  If  none  of  the  target  edges  of  a  arc  inputs  to  non-terminals, 
the  predicior  does  nothing.  Otherwise,  for  each  non-terminal  node  n  which 
has  one  or  more  input  edges  in  s,  the  predictor  distinguishes  two  cases: 

Case  (i)  The  item  t  already  has  calls  pending  for  n. 

Let  *i, . . . ,  im  be  the  live  items  i  has  called  for  n.  Then  for  each  »*,  the 
predictor  does  the  following: 

1.  If  t*  has  callers  besides  i.  the  predictor  invokes  the  p-split  operation 
on  t*,  n,  »,  and  /y. 

2.  Let  8k  be  the  state  gotten  by  augmenting  u’s  current  state  in  accor¬ 
dance  with  the  calling  conventions  of  section  4.1.5.  If  the  predictor 
has  already  added  a  py-split  i'  of  i*  with  state-part  s*  to  /y,  then  the 
predictor  adds  t  to  the  call  list  of  i'  and  replaces  i*  by  t'  on  the  call 
list  for  n  in  i.  Otherwise,  the  predictor  changes  the  state  of  to  be 
at  and  adds  it  to  list  Jy. 

( N.B .  The  item  *'  referred  to  above  may  not  still  be  in  state  a*  when 
its  return  list  is  modified,  since  predictions  occurring  between  this  one 
and  the  one  that  added  may  have  modified  the  state  of  i'.  In  such 
a  case,  the  predictor  still  reuses  i1  rather  than  create  a  new  item.) 

Case  (ii)  The  item  t  has  no  calls  pending  for  n. 

Let  N  be  the  type  of  n,  let  /?",  R%, . . . ,  bp  all  the  recognizers  for 
grammar  rules  which  derive  N,  and  let  a" ,  aj, . . . ,  aJJ,  be  the  initial  states 
of  those  recognizors  computed  as  per  section  4.1.5.  For  each  sj,  if  the 
predictor  has  already  added  a  new  item  t'  with  state  part  aj  to  list  /y, 
the  predictor  adds  »'  to  the  call  list  for  n  in  i  and  adds  i  to  the  return  set 
of Otherwise,  the  predictor  creates  an  item  with  state  part  aj,  empty 
call  list,  and  return  set  {i};  if  this  item  is  for  a  lcft-rectirsive  rule  the 
predictor  marks  it  with  the  R-flag.  The  predictor  then  adds  this  item  to 
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Ij  and  to  the  cull  list  for  n  in  t. 

(N.D.  Tlw  point  made  above  about  possible  changes  in  the  state  of  the 
items  t'  also  applies  in  this  case.) 

The  Completer 

The  completer  operation  takes  as  input  an  item  »  on  list  Iy  Let  a  be  the  state 
part  of  t.  If  none  of  the  target  edges  in  s  arc  trailing  edges,  the  completer 
operation  does  nothing.  Otherwise,  let  1 1 . .  ,»m  be  the  live  members  of  »’s 
return  set.  Lot  n*  be  the  non-terminal  in  i*  whose  call  list  contains  i,  and 
let  c*  he  that  call  list.  Finally,  let  s*  he  the  state  of  i*  induced  by  t’s  return 
as  per  section  4.1.5.  The  completer  performs  the  following  actions  for  each 
**: 

1.  If  n  is  marked  with  the  R-flag,  the  completer  invokes  the  r-split  operation 
on  »*,  n,  i,  and  /,. 

2.  If  t*  has  calls  other  than  the  one  to  t  pending  for  node  n.  the  completer 
invokes  the  c-split  operation  on  »*,  n,  t,  and  1}. 

3.  If  the  completer  has  already  added  to  a  c-split »'  of  t'k  whose  state  part 
is  8ie  and  who  has  calls  outstanding  for  the  same  nodes  as  i*  does,2  the 
completer  marks  i*  as  dead  (from  a  merge)  and  adds  it  to  I:.  Otherwise, 
the  completer  changes  the  state  of  t'k  to  be  3k  and  adds  it  to  I}. 

(N.B.  As  in  the  predictor,  the  item  »'  mentioned  above  may  not  still  be  in 
state  at  at  the  time  of  the  current  completion.  Intervening  completions 
may  have  changed  tMs  state,  but  the  completer  still  marks  t’k  as  dead.) 

The  Algorithm 

First,  we  construct  /o  as  follows: 

1.  For  each  rule  Pk  hi  the  grammar  which  derives  S,  let  Sk  be  the  initial  state 
of  a  recognizer  for  that  rule  computed  in  accordance  with  section  4.1.5 
and  the  initial  linkage  information  specified  in  the  input.  Add  an  item 

3 This  restriction  on  calls  merely  reflects  the  fact  that,  unlike  the  stnte  of  string  items,  the 
state  of  graph  items  docs  not  reflect  which  nun-tcrmin.’O*  are  being  derived.  Thus,  when 
considering  whether  to  merge  graph  item*.  this  part  of  their  'state'  must  be  checked 
separately.  Note  that  only  which  nodes  have  outstanding  calls  matters  here,  not  the 
items  to  which  those  calls  were  made. 
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to  /, |  whoso  state  part  is  s*.  whose  call  list  is  empty,  ami  whoso  return 
set  is  empty. 

2.  Run  the  proilictor  on  every  item  in  /«.  If  this  adds  new  items  to  /y,  mn 
the  predictor  on  them,  and  repeat  this  process  until  no  new  items  are 
added. 

Next,  we  successively  construct  7j,  . . . ,  /„.  Given  7o,  . . ,  I}  -i,  we  construct 
Ij  as  follows: 

3.  Choose  an  input  node  n}  to  read  next.  (This  node  must  be  in  the  right 
fringe  of  the  current  read  head.) 

4.  Run  the  scanner  over  every  item  in  Ij.  j. 

5.  Run  the  completer  over  every  item  in  /_,.  If  this  adds  new  items  to  I3,  run 
the  completer  over  them,  and  repeat  this  until  no  new  items  are  added. 

6.  Run  the  predictor  over  every  item  in  Ij.  If  this  adds  new  items  to  Ij,  run 
the  predictor  over  them,  and  repeat  this  until  no  new  items  are  added. 

A  little  thought  will  convince  the  reader  that  this  algorithm  produces  the 
lists  given  in  the  examples  above.  A  graph  is  accepted  by  this  algorithm 
if  /„  contains  an  item  whose  call  lists  and  return  set  are  empty  and  whose 
state  part  is  an  accepting  state  of  a  recognizer  for  a  rule  deriving  S. 

This  algorithm  can  be  converted  to  produce  a  parse  using  techniques 
exactly  like  those  presented  in  the  last  chapter. 


Chapter  5. 
Discussion 


In  this  chapter,  we  discusg  a  variety  of  issues  related  to  flow  graphs,  flow 
grammars,  and  our  parsing  algorithm.  We  include  a  complexity  analysis  of 
the  algorithm  and  some  suggestions  for  related  research. 


5.1.  Flow  Graphs  and  Grammars 

As  was  mentioned  in  the  introduction,  flow  graphs  were  abstracted  from  pro¬ 
gram  descriptions  called  plana.  The  goal  of  the  abstraction  was  to  preserve 
two  structural  features  of  plans:  (i)  the  partial  ordering  of  operations,  and 
(ii)  the  naming  of  inputs  and  outputs.  There  were  a  number  of  structural 
features  of  plans  that  were  left  out  of  flow  graphs,  most  notably  “fan  out” — 
the  use  of  an  operation’s  single  output  as  the  input  of  more  than  one  other 
operation.  The  criteria  used  to  determine  which  features  of  plans  would  be 
preserved  in  flow  graphs  grew  out  of  the  author’s  work  in  program  analysis 
and  are  not  germane  here;  however,  we  say  more  below  about  how  graphic 
representations  which  include  other  features  may  be  usefully  manipulated 
by  our  parsing  algorithm. 

It  should  be  quite  clear  from  the  above  that  the  structure  of  flow  graphs 
and  flow  grammars  were  developed  without  much  regard  for  graph- theoretic 
concerns.  This  does  not  necessarily  mean,  however,  that  they  are  devoid  of 
theoretical  interest.  If  we  view  flow  grammars  as  generalizations  of  string 
grammars  which  generate  partially-  as  opposed  to  totally-ordered  sentences, 
then  the  following  sorts  of  questions  naturally  arise: 

•  Is  there  a  natural  definition  of  a  “finite-state  flow-graph  automaton”? 

Is  it  possible  to  develop  a  hierarchy  of  such  automata  analogous  to  the 
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string-automata  hierarchy?  What  is  tlu*  relationship  between  this  hier¬ 
archy  Aiul  the  string  hierarchy? 

•  Is  is  possible*  to  develop  a  hierarchy  of  flow  grammars  analogous  to 
Chomsky's  type  0  3  string- grammar  hierarchy?  In  particular,  are  there 
canonical-form  results  for  How  grammars,  and  do  the  sets  of  languages 
generated  by  such  grammars  satisfy  any  interesting  closure  properties? 

•  If  the  answers  to  the  above  questions  are  affirmative,  can  we  relate  the 
automaton  and  grammar  hierarchies  in  a  manner  reminiscent  of  the  string 
case? 

Our  research  into  flow-graph  parsing,  as  might  be  surmised  from  the  refer¬ 
ences  mentioned  in  chapter  1,  was  initially  concerned  with  questions  such 
as  these.  Wc  hoped  initially  that  flow-graph  parsing  might  be  reducible  to 
context-free  string  parsing.  While  wc  eventually  gave  up  on  achieving  such 
a  direct  connection  between  the  two — we  now  believe  that  flow  grammars 
have  a  strictly  greater  generative  capacity  than  string  grammars — the  intu¬ 
itions  we  developed  in  the  course  of  this  research  seem  to  indicated  strongly 
that  the  answers  to  the  questions  given  above  are  generally  affirmative. 

5.2.  Applicability  of  the  Algorithm 

One  of  the  most  interesting  features  of  our  parsing  algorithm  is  its  amenabil¬ 
ity  to  'advice'  from  outside  sources  of  knowledge.  Since  the  algorithm’s  con¬ 
trol  mechanism  works  by  consulting  and  updating  and  explicit  agenda— the 
current  item  list — it  is  a  relatively  easy  matter  for  external  agents  to  control 
or  influence  the  algorithm’s  behavior:  they  need  only  make  alterations  in 
this  list. 

For  example,  let  us  consider  the  fan-out  problem  mentioned  above.  Fig¬ 
ure  5.1  shows  a  grammar  fragment  and  a  pseudo-flow  graph  which  contains 
fan-out.  This  figure  represents  the  result  of  a  typical  program  optimization 
and  may  be  read  as  follows: 

A  and  8  ore  high-level  operations.  A  may  be  implemented 
by  operation  a  followed  by  operation  6,  while  D  may  be  im¬ 
plemented  by  operation  a  followed  by  operation  e.  If  I  have 
a  program  which  performs  both  A  and  B,  I  can  optimise  this 
program  by  performing  a  just  once  and  then  using  its  output 
as  the  input  of  both  b  and  e. 


We  cannot  recover  this  analysis  simply  by  parsing,  because  the  flow  graph 
which  represents  the  optimized  program  can  not  be  read  all  the  way  through 
by  our  read-head  mechanism.  .  But  consider  the  state  of  the  parser  at  the 
point  where  its  read  head  encounters  the  fan-out.  The  grammar  fragment 
shown  in  figure  5.1  will  have  given  rise  to  the  following  two  item  skeletons: 

[  A  *9  “  *-Hb—  ... 

v  «. 

=$>  —  c— ,  •  •  • 


A  fan-out  handler  invoked  at  this  point,  baaing  its  actions  on  a  theory  of 
program  optimization  through  shared  operations,  might  (i)  replace  e\  in  the 
parser’s  head  position  by  ej  and  e$,  and  (ii)  change  these  item  fragments  to 
read: 

[A=^  "1 

[6^  } 

These  actions  would  allow  the  parser,  using  the  rules  rt.  figure  5.1,  to  recover 
both  the  desired  analyses  for  the  input. 
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Renders  may  bo  <li.smayo<l  by  the  seeming  informality  of  such  a  solution.1 
The  point  boro  is  that  our  parsing  algorithm  embeds  a  notion  of  input  struc¬ 
ture  which  doc's  not  take  into  account  annnndics  due  to  sharing.  A  domain 
export  which  understands  such  structural  anomalies  can  show  tin*  parser  how 
to  proceed  in  these  cases  by  altering  its  state  in  the  aforementioned  way;  the 
operations  themselves  may  seem  low-level  but  the  theory  underlying  them 
is  not. 

To  put  it  another  way.  it  is  important  here  not  to  confuse  “representation- 
lever  with  “low-lever.  Because  the  algorithm's  representations  fairly  di¬ 
rectly  reflect  the  state  of  the  parsers  being  simulated,  a  wide  range  of 
grammar-  and  graph-theoretic  operations  can  be  implemented  directly  via 
simple  representation-level  operations.  In  fact,  it  is  precisely  tills  closeness 
between  the  theoretic  and  representational  levels  that  makes  tliis  algorithm 
so  easy  to  advise. 

5.3.  Correctness  . 

We  have  done  no  substantive  work  on  a  correctness  proof  for  our  parsing  al¬ 
gorithm.  For  one  thing,  such  a  proof  would  ideally  require  definitions  of  flow 
graphs,  flow  grammars,  and  the  graph-derivation  process  which  are  a  great 
deal  more  rigorous  than  those  presented  here.  For  another,  the  algorithm 
itself  would  have  to  be  stated  quite  a  bit  more  precisely  than  we  have  stated 
it.  To  readers  who  might  be  interested  in  constructing  a  correctness  proof, 
we  recommend  the  proof  of  correctness  of  Earley’s  algorithm  contained  in 
[Alio  and  Ullman  1972].  The  structure  of  that  proof  would  probably  serve 
as  a  good  model  for  a  correctness  proof  in  this  case. 


5.4.  Complexity  Analysis 

We  conclude  by  considering  the  running  time  of  our  simulation  algorithm. 
In  our  analysis,  we  will  be  concerned  entirely  with  obtaining  a  loose  upper 
bound  on  worst-case  time  complexity  as  a  function  of  the  number  of  nodes 
and  edges  in  the  input,  graph,  paying  only  cursory  attention  to  space  com¬ 
plexity  or  tirae/space  complexity  as  n  function  of  the  input  grammar.  The 
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point  of  this  focus  is  twofold:  (i)  we  are  interested  primarily  in  exposing 
intuitions  about  the  relative  cost  of  the  algorithm's  operations,  and  (ii)  wo 
will  he  satisfied  to  show  that  the  algorithm  displays  polynomial  rather  than 
exponential  time  growth  with  the  size  of  the  input. 

The  algorithm  spends  all  its  time,  except  for  a  constant  amount  at  the 
beginning  running  the  scanner,  predictor,  and  completer  over  each  con¬ 
structed  item.  Thus,  the  total  running  time  of  the  algorithm  is  the  product 
of  the  number  of  constructed  items  and  the  sum  of  the  times  needed  to 
run  each  of  these  three  operations  on  an  item.  We  will  consider  each  factor 
separately.2 

In  what  follows,  we  will  be  using  the  following  definitions: 

p  =  the  number  of  rules  in  the  grammar, 
w  —  the  maximum  number  of  inputs  to  a  grammar  rale, 
t  =  the  maximum  number  of  pairs  in  the  state  of  a  recognizer, 
h  ~  the  maximum  number  of  edges  in  a  head  position, 
e  =  the  number  of  edges  in  the  input  graph,  and 
n  =  the  number  of  nodes  in  the  input  graph. 

In  addition,  we  will  often  be  making  an  ordered  choice  of  k  items  from  among 
m  items.  There  are 

mxm-lx...xm  —  (jfc  —  l)  =  fc!x 

ways  of  making  such  a  choice;  we  will  denote  thiB  number  by  [,jj . 

The  algorithm  constructs  «  +  1  lists.  On  each  list,  any  two  items  must 
differ  in  one  of  (i)  the  rule  they  were  invoked  for,  (ii)  where  in  the  input  they 
were  invoked,  or  (iii)  their  state.  Each  start  position  is  an  ordered  choice  of 
at  most  w  edges  from  the  e  in  the  input,  and  each  state  is  determined  by  an 
ordered  choice  of  at  most  t  edges  from  the  current  head  position;  thus,  the 
number  of  items  a  single  list  is  bounded  above  by 


’This  analysis  is  patterned  directly  after  that  given  by  Earley  in  [1060], 
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Both  tin*  predictor  «-uid  tin*  completer  need  to  know  whether  they  have 
already  added  a  particuhir  item  to  the  current  list.  If  we  are  concerned 
only  with  running  time  (and  not  space  requirements),  we  can  optimise  this 
operation  to  take  constant  time  by  keeping  a  table  of  all  such  items  which 
is  indexed  by  the  the  three  factors  mentioned  above.3  We  will  assume  that 
such  an  optimization  is  used  in  the  following  analysis. 

Now  we  wish  to  bound  the  time*  it  takes  to  run  each  of  the  three  basic 
operations  on  a  given  item  i  from  list  Ij.  In  this  analysis,  we  will  use  an 
augmented  predictor  operation  that  also  attaches  to  each  created  item  a 
unique  integer  identifier.  When  the  c-split  operation  splits  such  an  item, 
this  identifier  will  be  copied  to  the  split  item,  allowing  the  predictor  to  tell 
in  constant  time  whether  two  items  are  c- splits  of  each  other. 

The  scanner  either  copies  i  or  simulates  a  state  transition  for  the  recog¬ 
nizer  represented  by  t.  This  takes  constant  time.  In  addition,  the  scanner 
has  to  check  each  of  up  to  £  pairs  in  the  item’s  state  part  to  determine 
whether  the  item  is  active  on  the  node  read.  This  also  requires  time  inde¬ 
pendent  of  the  size  of  the  input  graph. 

When  the  predictor  considers  an  item  i  on  Ij  whose  state  contains  inputs 
to  target  non-terminal(s),  it  tries  to  add  to  Ij  up  to  tp  items:  one  for  each 
rule  which  derives  each  of  the  non-terminals  whose  inputs  have  been  reached. 
In  addition,  it  may  p-split  the  up  to  [^]  members  of  its  call  list:  a  figure 
derived  below.  Given  the  optimization  described  above,  checking  whether 
each  of  the  resulting  items  has  already  been  added  to  the  list  takes  constant 
time,  so  the  predictor  takes  up  to  [^J  time  on  each  item. 

When  the  completer  considers  an  item  »  on  Ij  whose  state  part  contains 
trailing  edges  of  its  target  graph,  it  must  process  every  item  in  t’s  return 
set.  Thus,  the  amount  of  time  taken  by  the  completer  iB  the  product  of  the 
maximum  number  of  items  in  a  return  set  and  the  amount  of  time  it  takes 
to  process  each  such  item. 

Return  pointers  in  an  item  arise  from  two  sources.  Originally,  an  item 
has  one  return  pointer  for  each  of  its  calling  items.  However,  as  the  parser 
runs  and  its  callers  split,  an  item  may  contain  several  return  pointers  to 
different  splits  of  one  original  caller.  Wc  consider  first  bow  many  original 
callers  an  item  can  have,  and  then  how  many  splits  each  can  turn  into. 

3Sucfa  s  table,  of  course,  will  tend  to  be  very  sparse;  the  author’s  actual  implementation 
of  the  algorithm  used  a  more  compact,  time-consuming  representation. 
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A  given  sub-recognizer  R  ran  only  have  been  originally  called  from  rec¬ 
ognizers  at  one*  of  w  head  positions  (one  for  each  of  its  inputs).  This,  its 
original  railing  recognizers  must  have*  born  in  one  of  at  most  [JJ  states,  so 
there*  ran  have  been  at  me)st. 


t  u> 

whj  *  [e 


original  calling  items. 

Suppose  an  instance  of  a  recognizer  r  (which  was  called  at  some  specific 
input  position)  calls  an  item  t  to  derive  a  node  n.  Every  state  transition 
on  a  noele  other  than  n  that  the  calling  recognizer  takes  while  i  is  running 
might  split  the  caller  and  add  up  to  p  return  pointers  to  i.  Since  at  least 
one  input  of  n  can  not  appear,  in  the  state  led  to  by  such  a  transition,  there 
are  at  most  p'"1]  possible  states  which  contribute  splits,  leading  to  a  total 
return  set  membership  of 


When  a  calling  item  »  c-  or  r-splits  as  the  result  of  a  callee’s  return,  we 
must  add  the  split-off  item  to  the  call  lists  of  t’s  callers  and  the  return  lists 
of  t’s  callees.  This  will  take  as  much  time  as  there  are  callers  and  callees. 
We  saw  above  that  how  may  callers  there  are;  a  similar  argument  (utilizing 
the  symmetry  of  creation  of  call  and  return  pointers)  shows  that  there  are 
up  to  [^j  callees.  Thus,  splitting  an  item  may  take  up  to  the  sum  of  these 
figures,  leading  to  a  total  cost  for  the  completer  of 


When  we  add  the  costs  of  the  three  operations  together,  we  find  that 
the  completer  dominates  the  cost  of  the  other  operations,  so  the  cost  of  the 
entire  algorithm  is  bounded  by  the  product  of  the  completer  cost  and  the 
total  number  of  items.  This  product  is  polynomial  in  e;  in  the  string  case  it 
reduces  to  e3  =  n3  which  is  the  cost  of  Earley’s  algorithm. 
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